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Significant Findings For Rehabilitation Workers 



1. Malposture Is a common finding In the blind and contributes 
significantly to difficulty in orientation and mobility, 

2. The problems of posture In the blind are peculiar to the 
state of blindness (particularly In the congenitally blind), 
and an understanding of their determinants Is essential for 
proper diagnosis and treatment* 

3. The specialties of orthopaedics, physical therapy, and 
specialized physical education can play a significant role 
In the diagnosis and treatment of malposture In the blind. 
These specialties should be utilized more fully In the 
total rehabilitation of the blind. 

4. Therapeutic techniques, such as specialized exercises, 
training splints, balance training, mannequin brallllng to 
Improve body Image, physlatrlc techniques to enhance ver- 
tical concept, and mobility training utilizing basic pos- 
tural reflex patterns are effective In the treatment of 
malposture in the blind. 

5. Postural evaluation Is an Important part of the total 
diagnosis of blindness, and postural training Is often 
necessary to reach full travel (and rehabilitation) po- 
tential. 
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Abstract 



This study deals with the problem of malposture In the blind 
and Its affect on orientation and travel skills. 

A group of ^5 students were enrolled In a standard three- 
month mobility training program. Each student, suffered a 
postural problem, some compounded by severe orthopaedic 
and/or neurological deficit. All subjects were given com- 
plete orthopaedic and neurological examinations as well as 
a battery of special psychometric tests. Postural problems 
were diagnosed and treated by a variety of therapeutic tech- 
niques, some newly described, Including specialized exer- 
cise, splintage, postural physical education programs, etc. 
Improvement evaluation (by motion picture photography) was 
made before, during and after the three month program. The 
hypothesis tested was that Improvement In posture contrib- 
uted to Improvement In mobility. The final results indicated 
such a correlation to exist. 

The Implication of this work Is that postural training plays 
an Important role In the development of mobility skills and 
thus In the total rehabilitation of the blind. 
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Foreword 



The special problems of posture with which those without sight 
must cope, particularly as they affect orientation and travel, 
are apparent to all who train the blind* As an orthopaedic 
surgeon, I have treated many posture problems, but always in 
sighted patients* When I first became interested in malpos- 
ture in the blind, I blindfolded myself and entered a world 
where posture , balance and mobility were not governed by sight* 
"If not by sight, then by what?" I asked* This single ques- 
tion inspired the project I am about to describe* 

A review of the literature revealed that although practitioners 
nad for years been aware of the postural problems in the blind, 
little had been done to investigate this matter* A survey by 
mail of leading agencies for the blind in this country and 
abroad produced no information of ongoing studies in this area, 
but each facility contacted expressed an encouraging interest 
in the thrust of this research* During the planning phase for 
this study, major facilities for the treatment of the blind 
were visited in this country* The lack of diagnostic and 
therapeutic techniques to deal with malposture in the blind was 
apparent. Additionally, the directors of all centers visited 
were hopeful of any help available in dealing with these prob- 
lems* 

It is our desire that this project will prove a fit beginning 
for continued research in this field* It is apparent that the 
skill of a variety of ancillary specialties can be well applied 
to the problems of posture in the blind, and, hopefully, this 
and similar work will inspire and intensify cross disciplinary 
exchanges of information and methods and further investigation 
of this vital problem. 
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Preface 



Expression of Posture In the Blind 

It Is not empty rhetoric to refer to posture as an expres- 
sion* Posturing Is the principle method of oommunleatlon 
among pre-human anthropoids and In modern man plays an Impor- 
tant role In the expression of attitude* 

By "posture" I mean a process, not a condition* A process of 
stabilization In motion as well as at rest. In this way an 
Individual experiences the environment and conditions his 
response to It - his direct response, his expression. If you 
will. 

An Infant's posture Is determined mainly by reflex mechanism* 

The development of binocular vision In the growing animal sub- 
serves the need for spatial orientation and gradually sup- 
plants the responses of postural reflex activity In orienting 
the organism and maintaining balance* Although this complex 
activity Is disengaged In the sighted adult. It Is nonethe- 
less present and active at times of special need. Generally 
speaking, upper extremity postural reflexes are lost at an 
early age while those In the legs are retained Into adulthood. 

Human gait represents a closed kinetic ohalm In whloh there Is 
an alternating loss and recovery of equilibrium* During the 
rhythmic play between swing and support In the lower extrem- 
ities, accompanied by a shift In the center of gravity and 
resulting In forward propulsion and elevation of the body, 
postural reflexes are called Into action* The ultimate re- 
finement of these operations Is the achievement of movement 
which Is almost fluid and accomplished with the least possible 
expenditure of energy In a state of near relaxation. To real- 
ize this cosmetically and functionally desirable condition, an 
Individual requires three things t 1) adequate spatial orienta- 
tion Including a valid concept of the vertical^) well con- 
ditioned postural reflex mechanisms i and 3) an appropriate and 
accurate body awareness .against whloh stance and motion can be 
patterned* The blind. Indeed, are often wanting In these requi- 
sites. If any sighted Individual doubts this, let him attempt 
travel while blindfolded* 

The experience and expression of posture In the blind Is pre- 
dominantly regulated by those reflex mechanisms which vision 
supplants In the sighted. These Include the tonic neck reflex, 
as well as positive supporting responses and other statatonlo 
reactions. In addition, and this is particularly true in the 
congenitally blind, there Is evidence to strongly suggest that 
an accurate concept of vertleality, necessary for proper ori- 
entation, Is lacking* Lastly, that body awareness and Image, 
against which a blind person models his posture, are frequently 
In error. 
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Persistent malposture In the blind may cause discomfort and 
create serious difficulties in orientation and mobility. Any 
program designed to teach travel to the blind is Incomplete 
unless It considers these problems, and any method for treat- 
ing postural divergency which does not Include techniques 
acknowledging the postural reflex, vertical concept and body 
Image needs of the blind pupils is Inadequate. Such tech- 
niques may Include speclflo exercise programs, reflex splinting, 
and postural reconditioning aimed at Improving the individual's 
proprioceptive spatial orientation. 

Although faulty body mechanics can Initiate difficulties In 
segmental alignment and subsequent postural problems, good 
posture Is almost always synonymous with adequate kinesthetic 
awareness. It is to tne Improvement of this awareness that 
posture and mobility training m tne blind should be directed. 

Let us make no mistake, a person truly handicapped Is one un- 
able to fully use that with which he Is naturally endowed. By 
exploiting effective postural reflex mechanisms, by training 
vertical spatial orientation, and by developing In each stu- 
dent an appropriate body Image, postural Illiteracy can be 
remedied and effectiveness In orientation and mobility en- 
hanced. 

In this way, the expression of posture In the blind need not 
be one of tension, fatigue, and distortion. Bather, it will 
reveal the freedom and dignity that accompany the dynamic 
sense of the upright wnlch effective posture Inevitably cre- 
ates. 



Purpose 

The purpose of this research was tot 

1) Investigate the determinants of posture and postural 
divergency In the blind (Including body Image, pos- 
tural reflex ability, postural cognizance, and pro- 
prioceptive spatial orientation). 

2) Study the correlation between malposture and mobility 
and orientation problems In the blind. 

3) Develop diagnostic and therapeutic techniques for 
these problems. 

4) Apply the above techniques to the vocational reha- 
bilitation of a blind population. 
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A comprehensive definition of posture eludes anyone who con- 
cerns himself with Its nature or Its problems* However* Its 
investigation Is as old as medicine Itself* It Is mentioned 
In the Hippocratic texts. The very word orthopaedics* as 
coined by Nicholas Andre In 17*H, Is derived from the two 
words "orthos" (straight) and "paldlos" (child). As early as 
l6?0* Bernardino Ramazzlnl considered correct postural train- 
ing In his classical paper on occupational medicine ,and later 
In the early l800 : s Jacques Mathleu* believing that deformi- 
ties could be repressed or prevented by the development of 
proper muscular balance* Incorporated a program of postural 
training In his orthopaedic sanitarium. 

Posture then Is not a condition* even though the earliest 
definition of the word (1628) was "to place In position* to 
set”. Neither Is It solely an attitude. Goff characterizes 
It as essentially "made up of meaningful motions of the body 
In relation to Its many parts"* and suggests that It be 
studied not only relative to the postulates of body mechanics* 
but also In "terms of poise* either In preparation for motion 
or In actual motion". 

Howorth Investigated the dynamics of postural movement. Al- 
though Including the fundamental static positions of lying* 
sitting and standing* It Is* he stated* through the dynamic 
positions of the body In action that posture becomes most Im- 
portant and most effective. "Movement Is the basis of dynamic 
posture". 

In 1961 McMorrls described posture as the end result of the 
Interrelation of parts of the body In their overall reaction 
to the pull of gravity. Another more Inclusive definition has 
been proposed by Crowder. "It is essentially a psychosomatic 
phenomenon controlled by the brain, regulated by spinal re- 
flexes* and executed by the muscles”. 

Thus* we come closer to a total conception of the complex 
event of posture* It has a psychic as well as a somatic com- 
ponent* and Its functions* mediated through muscles acting 
upon the body articulations* are under reflex as well as con- 
scious control. 

The solution to any problem consists In reducing It to Its ele- 
ments. In this way we approach the study of malposture In the 
blind. Attention was given not only to body mechanics* but 
also to the reflex control of both static and dynamic body ten- 
sions. Also* the psychic Influence on spatial concept and po- 
sitions and Its correlation with the other elements of postural 
sense were considered. Finally* evaluative and corrective 
techniques* using all elements of the postural complex* were 
developed. 
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Thus, It was the purpose of this study to examine the prob- 
lem of posture In the blind, particularly as It relates to 
effective appearance, functional orientation, and efficient 
mobility. An outline of the determinants of posture, a re- 
view of the examination and diagnosis of malposture, and an 
outline of treatment techniques for postural correction will 
be presented. 



Statement of the Problem 



The research assumption was that the determinants of ade- 
quate posture and mobility In the blind Include an appro- 
priate body Image, adequately functioning postural reflex 
ability, an appropriate perceptual cognizance. Including a 
concept of vertlcallty and optimal motor perceptual ability 
through proprioceptive spatial orientation. 

Deficit In any of these areas causes postural divergency. 
Postural divergency adversely affects not only health, but 
mobility and orientation. The specific cause of such diver- 
gency can be diagnosed and treated, restoring the Individual 
to a state of optimal postural efficiency and rehabilitation. 

Data was collected on each member of the study group as to 
age, sex, visual status (total or partially sighted, congen- 
ital or adventitiously blind, etiology of blindness, etc.) 
past history of problems of malposture, ancillary Illness, 
psychological status, etc. 

Each subject was given a battery of psychometric tests to 
determine form concepts and their relationship to orientation 
and mobility activities. Each subject was examined to deter- 
mine the postural status. Examination Included a complete 
orthopaedic evaluation, as well as a neurological examination 
to determine the subject's state of kinesthetic awareness. The 
research tools outlined below were utilized In this examina- 
tion. Each subject was programmed In consultation with the re- 
search staff (project director, physical therapist, perlpato- 
loglst, psychologist, and other ancillary personnel ,as Indi- 
cated). Treatment utilized weights, braces, exercises and 
equipment outlined below. Comparisons were drawn between the 
student's proprioceptive spatial orientation, postural reflex, 
body Image, perceptual cognizance, and the student's ability 
to perform mobility tasks requiring adequate posture upon admis- 
sion to the Institute, during training, and upon conclusion of 
training. Permanent records of these findings were kept through 
photographic techniques. Changes were verified by a panel of 
orientation and mobility experts. They rated the students as 
unimproved. Improved, markedly Improved. These three groups 
were studied for characteristics which might be helpful In pre- 
dicating success or failure of a particular student and the 
results of the Institute program. 
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Earle w of Literature 



If good posture results In balanced coordination without 
strain, then good posture Is a goal to be sought, particu- 
larly by the blind who require the freedom of effective 
mobility. 

It has been said that "posture has a direct relation to the 
comfort, the mechanical efficiency and the physiologic func- 
tioning of the Individual" and "faulty posture can directly 
or Indirectly Impair proper circulation and body metabolism”. 
Muscular efficiency Is decreased and abnormal tensions and 
strains are placed on the Joints and their allied structures. 

Pain secondary to malpostural muscle tension, particularly In 
the back and neck, Is a common complaint In postural strain 
syndromes. Muscular and para-artlcular stress secondary to 
malposition of body parts can aggravate and accelerate a pre- 
existing arthritic condition. An excellent survey of those 
diseases caused or aggravated by poor body alignment has been 
written by Kuhns. The extent and seriousness of malposture in 
the sighted population have been reported by Michele and 
Crowder. The latter author In his Interesting review on pos- 
ture and body mechanics pointed out that the examination of 
young men and women entering the British Armed Forces dis- 
closed that over 75 per cent had a postural error of some 
kind. 

Similar studies with the blind have been few, but as early as 
1917 Swlnerton editorialized on the need for "corrective gym- 
nastics" In the treatment of some postural defects and habit 
motions among the blind. In 1930 the same author reported on 
the orthopaedic examination of 180 students at the Perkins 
Institute for the Blind, among whom were found a total of 260 
structural* or flexible** postural defects. 

Boettger, writing on the objectives of physical education In 
the blind, outlined cm exercise program for postural correc- 
tion which would help to Instill proper habits of thought and 
feeling as well as of action. Other authors have emphasized 
the need for such training programs In the overall rehabili- 
tation of the blind. Strnad In 1963 reported on the exami- 
nation of 60 pupils (school for youths with visual defects In 
Prague, Czechoslovakia) and found that 77 per cent had pos- 
tural defects Including defective deportment and spinal de- 
formity , 

It has been our observation that postural defect Inhibits 



*noncorreotlble through exercise 

♦♦secondary to faulty postural habits and correctlble through 
exercise. 



8 



efficient gait and use of the cane* This situation Is often 
overlooked In the travel training of the blind, much to the 
detriment of effective mobility* 

Hoover, In discussing orientation and travel techniques for 
the blind, noted the need for better methods of travel train- 
ing* The development of such methods should include examina- 
tion of the determinants of posture, the Influence of poor 
posture on movement, and the Integration of postural correc- 
tion Into the mobility training program* 

Posture - Some General Considerations 

Rehabilitation Is the restoration of the disabled to the 
fullest functional attainment to which he Is capable* In the 
blind this concept Is of particular Importance because such 
Individuals have to live and compete In the world at large 
where It Is often necessary that they appear and function at 
least as well as. If not better than, their sighted peers* 

One of the keystones In the bridge from blind disability to 
ability despite blindness Is good posture* As almost poetlo- 
cally stated by Howorth, 

"Good dynamic posture frees the Individual from 
tension and gives the body a feeling of lightness, 
moving through space rather than being earthbound* 

The body then becomes the Instrument of the Indi- 
vidual rather than the anchor dragging at the day's 
activities. The tendency to fatigue Is reduced and 
there Is more energy left for other things* Ac- 
cidents are less common and usually less serious 
with good dynamic posture. The principles of good 
dynamic posture, precision, smoothness, power, 
balance, good timing, rhythm, coordination may be 
used not only for the physical body In action but 
also as an approach to life Itself* " 

Lowenfeld pointed out In his article on the effects of blind- 
ness on the cognitive function of children, that restriction 
In mobility potential can be regarded as the most severe 
single effect of blindness and that educational methods for 
training of the blind In the area of mobility should aim at 
developing the highest degree of Independence by cultivating 
each Individual's full mobility potential. This Investigator 
further observed that the blind are frequently disturbed by a 
fear of being observed by others, so that they feel they must 
control their movements and behavior, thus producing a state 
of self-conscious tension. 

We have noted that the development of postural poise, or what 
might be called dynamic cosmesls (the sense of creating a good 
appearance ) , can do much to relieve this tension. The response 
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that one evokes from the environment helps construct the Image 
that one has of oneself* This constant feedback In great part 
determines one's attitude and responses to the world* In 
short* it Is Important that the blind Individual create an 
Image of relaxed equilibrium and mobile Independence* 

Although any postural problem may be found In the blind* those 
defects most frequently seen Include pelvic tilt* Increased 
lumbar lordosis (swayback)* thoracic kyphosis (round backhand 
flat chest* In association with these deformities* we fre- 
quently note abdominal protrusion and knee flexion with ad- 
vancement of the head* neck* and shoulders* Also seen are 
wide-based gait with out-toeing (duck waddling gait). 

Habitually poor posture* such as described above* overstretches 
certain muscles and ligaments while allowing others to relax* 
The stronger shorter ones contract* perpetuating the 111 ef- 
fects of the original malposition* Aside from the symptoms and 
specific effects of this faulty deportment* Including vis- 
ceroptosis* decreased respiratory function* pes planus (flat 
feet)* back- and neck-ache* leg and foot pain* and a general 
emotional attitude of depression* such a stance and the gait It 
produces Interdicts the sureness of carriage necessary for good 
mobility and travel. 

Good postural balance Is secured by maintaining the center of 
gravity over the feet* In the sighted* occular coordination 
plays a major role In obtaining this* In the nonslghted* the 
semicircular canals and the proprioceptive sense of the mus- 
cles and joints subserve this function entirely* with the 
body moving forward* the center of gravity advances In front of 
the feet and provides forward momentum* In this sequence the 
head leads and the body follows. 

The Basis of Postural Control 

Posture Is not a state* It Is a process* It Is determined by 
Impulses received In the spinal cord from muscle* from tendon* 
and from other proprioceptive structures* It Is therefore in 
a state of continuous adjustment* Barlow suggested the term 
"postural homeostasis" be used to cover this Idea* "In order 
to get away from the usual concept which for most people Im- 
plies some fixed position which can either be right or wrong* " 

Other Important physiological findings relevant to an under- 
standing of posture control have been enumerated by Burt and 
Turner. In their article on faulty posture they refer to 
Crowder who demonstrated differences In blood flow to muscles 
during dynamic activity as well as static activity when blood 
supply does not equal blood demand* 




lo 



10 



These authors also mention the work of Cathcart who stated 
that when the static element In muscular effort becomes domi- 
nant,, "static expenditure is parasitic on dynamic work," The 
more static the work becomes, the greater Is the fall In ef- 
ficiency. 

Based on these considerations, certain principles of treat- 
ment were postulated by Burt and Turner t 1) Because less In- 
formation Is received by the central nervous system when mus- 
cles are contracted than when relaxed, and because the blood 
supply of muscles Is decreased during static contraction , the 
correction of faulty posture by muscular relaxation techniques 
is physiologically sound. 2) Because the higher centers acting 
on the muscle spindles play a considerable role In forming the 
postural habitus, an Important part of correctional technique 
must be the substitution of a good for a poor postural body 
image, 

Sherrington in "The Integrative Action of the Nervous System" 
distinguished and Investigated the reflex system which "main- 
tains that steady tonic response which supplies the muscular 
tension necessary to attitude," Brain, in discussing these 
matters, referred to the classic work of Magnus and DeKleljn 
with tonic neck and labyrinthine reflexes In supporting 
Sherrington's Idea that the head plays a significant part in 
regulating bodily posture. 

Of those physiological mechanisms subserving the maintenance 
of postural tonus, the tonic activity of muscle Is, from the 
standpoint of postural correction, the most significant. This 
activity Is controlled by a spinal reflex, known as the stretch 
reflex, which involves a servo-mechanism » that Is, one In which 
the control system is to some degree regulated by data feed- 
back from the system controlled. Electromyographic studies 
have revealed that In tension states leading to Increased mus- 
cle tonus, prolonged muscle contraction decreases "feedback 
the central nervous system," Thus, Information about posi- 
tion sense Is not supplied to the subject and he Is unaware of 
his abnormal posture. The Importance of this observation in 
the postural care of individuals lacking sight and relying 
almost solely on proprloceptl T , postural information should be 
apparent • 

Barlow, In elaborating his approach to postural re-education, 
emphasized the association of faulty posture with maldis- 
trlbuted tension. He, as Sherrington, Magnus and DeKleljn, 
believed that "the primary defect In postural disorders Is 
usually In the region of the head and neck". He spoke of 
bodily disposition and behavior (rather than structure) as de- 
termining the mechanics of the body. By behavior he referred 
to all the habitual motor responses with which the body re- 
acts to the outside world and by means of which Individuals 
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adapt themselves to stress. His system of postural education 
Involves the reconditioning of correct tenslonal balance 
through demonstrated Instructions. 

As has been noted, static holdings serve only to fatigue mus- 
cle and decrease the afferent flow of proprioceptive In- 
formation. If remedial exercises are to be used in a program 
of posture retraining, their final object should be the de- 
velopment of new postural reflexes. This can usually be 
achieved by repetitive postural movements which begin and end 
In a position of correct posture and by habitual adoption of 
correct posture with conscious correction each time it flags. 

Finally, every enlightened system of posture training should 
take account of the concept of body Image (postural awareness). 
As noted by Crowder (loc.clt.), "the body Image Is a compo- 
nent of the personality and conversely the personality Is re- 
flected In the body posture. Just as It Is In the Individual's 
speech or dress." Barlow stated that "the cause of the prob- 
lem of postural control Is the subject's postural awareness, 
and, at a different level, the postural model or body schema 
which the subject uses Is a standard against which he detects 
his postural error. One soon finds that postural awareness 
occupies the key position In determining a person's Idea of 
himself and that as this awareness alters, profound altera- 
tions may take place In habits of thought." 

It Is our opinion that In the absence of sight, proprio- 
ceptive postural reflexes, such as the tonic neck reflex, are 
major determinants of postural attitude. It Is also our Im- 
pression that the oonoept of vertlcallty and an Individual's 
body Image, particularly as they relate to spatial orienta- 
tion, are grossly distorted In the blind Individual. Such 
factors profoundly affect posture and mobility in the blind 
and must be taken Into account In any sensible program of 
postural training for the blind. 

Postural Reflexes 



To discuss posture without examining postural reflex would be 
like discussing art without mentioning color, or music with- 
out considering tone. 

Experimenters and clinicians alike have long been aware of the 
Importance of postural reflex In establishing body set both 
at rest and In motion. The fundamental work of Sherrington 
and Magnus and DcKlelJn, as well as others, laid the experi- 
mental groundwork for clinical study of these phenomena. 

The postural reflexes are automatic reactions maintaining body 
orientation. Postural adjustments are constantly under the 
control of sensory organs located within the joints of the 
neck and the labyrinth of the Inner ear. Coordination of 
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axial and appendicular posture is primarily determined by 
head position* According to Magnus* position of the head 
exercises the prime Influence on body attitude. Head turning 
Initiates tonic neck reflexes which are Integrated In the up- 
per cervical segments of the spinal cord* Rotation of the 
neck produces extension of the limb on the side toward which 
the jaw Is rotated and flexion of the contralateral limb. 
Dorslflexlon of the neok produces forellmb extension and 
hlndllmb flexion* whereas volar flexion produces forellmb 
flexion and hlndllmb extension* The muscle tone excited by 
these reflexes ha^~ been shown to produce very little fatigue, 
and therefore appropriate postural attitudes can be maintained 
with minimal energy expenditure. As Sherrington noted, "one 
great function of the tonic neck reflexes Is to maintain ha- 
bitual attitudes and postures. They form, therefore, a 
nervous background of active equilibrium* " 

In addition, secondary tonic reflexes contribute to the co- 
ordination of muscle tone and attitude throughout the body, 
thus maintaining characteristic body orientation. Stretch 
reflexes, positive supporting reactions, righting reflexes 
and other statotonic reflexes, produced by movement of the 
head or limbs (linear acceleration, angular acceleration, etc.) 
Integrate to produce the total complex of postural tone. 

As early as 1938* Gesell described the tonic neck reflex In 
the normal human Infant. He explained this phenomenon on the 
teleological basis that "man doe» not face the world on a 
frontal plane of symmetry, but at an angle... and he makes his 
escape obliquely. This orientation Is prefigured In the tonic 
neck reflex attitude of Infancy... It subserves adaptations to 
the environment, prior to birth, as well as later." 

Bleber and Pulton further related the grasp reflex to the 
tonic neck and labyrinthine reflexes. Kesareva investigated 
the phenomena of tonic neck reflexes In normal adults using 
myotonographlc and tonometrlc methods. It was his opinion 
that the main significance of these reflexes lies In their 
contribution to the preservation of body balance. 

Two of the most searching studies of the role of postural re- 
flex activity In normal human beings are those of Fukuda and 
Hellebrandt et al. The former, reporting In the otolaryngo- 
loglcal literature, Illustrated the Importance of these reflex 
phenomena In the kinetics of everyday activity and athletics. 

In his excellent monograph which demonstrates and documents 
the fact that the tonic neck and labyrinthine reflexes regu- 
late head and limb movement. It Is shown that the basic dy- 
namic posture position described by Howorth (vide supra) Is 
also the most efficient dynamic postural position from the 
point of view of postural reflex. Reference Is also made to 
the sport of fencing as an excellent postural reflex condi- 
tioner, and this will be discussed later In this report. 
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Hellebrandt and associates reviewed the literature which re- 
vealed "an Increasing appreciation of the contribution of neck 
and labyrinthine proprioceptive mechanisms to motor coordina- 
tion In the Intact organism. n In their laboratory they con- 
firmed the presence of tonic neck reflexes In normal human 
adult subjects. Another study which has shown results con- 
cordant with those mentioned above is that of Veils. 

The utilization of head and neck posture to facilitate work- 
output has been reported by Latimer, and Walshe believes that 
reflexes regulating head posture might arise In the limbs 
themselves. In 1956 Hellebrandt et al demonstrated the fa- 
cilitation of purposive stress movements by reflex head and 
neck positioning, concluding that "... reflexes arising in the 
limbs themselves during heavy resistance exercise In man re- 
gulate the posture of the head and this In turn expedites per- 
formance • • • " 

The literature Is replete with papers Illustrating the role 
that reflex postural phenomena play In pathological states of 
the central nervous system. A study of these reflexes In tha- 
lamic man was made by O'Neill and Illustrated that, Indeed, as 
Magnus and DeKleljn demonstrated In their laboratory prepara- 
tions, tonic cervical reflexes govern head position relative 
to the body while labyrinthine reflexes govern spatial posi- 
tion of the head In relation to gravity. 

Further clinical observations reported by Simons In the Ger- 
man literature, beginning in 1920, have been abstracted and 
translated by Brunnstrom. The Influence of tonic neck re- 
flexes on the activity of trunk muscles In patients with res- 
piratory Illness has been noted by Moltke and Skouby. As 
mentioned before, Walshe postulated synergic postural fixa- 
tion from limb activity, and In a treatise on postural re- 
flexes In hemiplegia described tonic reflexes arising In the 
limbs and acting on the limbs, as well as tonic reflexes 
arising In the neck and acting on the limbs. Yamshon and his 
associates have examined the therapeutic Implications of the 
tonic reflex In the hemiplegic. Finally, such Investigators 
as the Bobaths have studied and used postural reflex activity 
directly In the treatment of spastic paralysis. 

In discussing *..ie role of the basal ganglia In locomotion, 
Martin reported several phenomena which relate much of this to 
the problem of posture and mobility In the blind. Investiga- 
ting the physiological mechanisms concerned In the postural 
adjustments of locomotion, he described the normal side to 
side movement which occurs upon weight transference from one 
foot to the other and back again, the swaying of the upper body 
counterpoising the swinging leg, and the forward motion of the 
center of gravity which provides propulsion. He noted that 
ordinary visual stimuli are not adequate to excite the postural 
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reactions of walking* and that the effects of body rocking 
may be due partly to reinforcement of proprioceptive stimuli 
from the Joints ► thus strengthening proprioceptive reflexes 
from the extremities. He asserted further that visual re- 
flexes have more effect on the lateral postural ajustments of 
walking than on anterior-posterior control. 

Other reports have touched upon these matters. Crltchley 
makes reference to proprioceptive stimuli In stating that 
"blind people are perhaps more mobile and restless than 
sighted ones... these movements may be so exaggerated as to 
constitute curious stereotype tlc-llke mannerisms - - bllnd- 
lsms as they are called." Indeed, Muller, observing 340 
blinded children, enumerated a variety of rhythmic motions In 
34 per cent. Our observations have been that such mannerisms 
may well represent an effort on the part of the blind Indi- 
vidual to compensate for loss of visual orientation by an 
overstimulation of labyrinthine and proprioceptive Joint func- 
tion. Certainly, rocking and swaying are seen frequently 
enough among the blind to represent more than a casual occur- 
rence . 

As Halpem has shown, "normal statokinetlo function Is the 
result of steady, correct perception of the horlzontallty of 
the ground planes and of the vertical planes passing symmetri- 
cally through the two halves of the body." Lacking optic 
function for this perception, the role of neck proprioceptive 
mechanisms In body orientation and motor coordination becomes 
paramount. Bodily attitudes change with change of head po- 
sition, the proximal end of the body acting as a leader for 
Its distal segment. 

Wapner and Werner have determined that Information relayed 
from neck proprioceptors has an Important influence on the or- 
ganism's ability to orient. These Investigators found that a 
vertical rod appeared always to rotate to the opposite side 
from that on which an electrical stimulation of the neck was 
Induced. Cohen ablated neok proprioceptors In monkeys and 
created severe deficits In orientation ability and motor ac- 
tivity. On the other hand, surgical detachment of extraooular 
musculature In his animals did not cause any observable dis- 
orientation or Incoordination. Jones and his associates, In 
an outstanding series of studies, developed a method of uti- 
lising interrupted light photography to record the effect of 
head posture upon patterns of movement In man, and described 
an empirical technique for changing the distribution of postur- 
al tonus by changing the poise of the head, thus proving that 
habitual patterns of movement In posture can be modified by 
training In kinesthetic perception. It has been suggested 



*It has been demonstrated elsewhere that proprioceptive Im- 
pulses are not mediated by extraocular muscle without visual 
loss. 



that this method reflects the operation of the head and neck 
reflex elucidated by Magnus and DeKlelJn. 

As has been pointed out, the therapeutic significance of 
postural reflexes has beer, successfully exploited by Barlow. 
In addition, electromyographic demonstrations of muscle work 
output facilitation have Indicated that movements at first 
evoked only reflexly, can be brought under willful control 
through systematic training. The work of Vapner and Werner 
revealed that when the head or body Is tilted to the right, 
the apparent position of the vertical Is objectively tilted 
to the left and vice versa. Further, It has been confirmed 
that with changes In postural status .there are not only 
changes In the organization of space, but also In the distri- 
bution of sensitivity. McFarland, Werner and Wapner have 
shown that head and body tilt left Increases right-sided 
sensitivity and shifts the straight ahead to the right and 
vice versa. This Ideation of tactile and kinesthetic (pro- 
prioceptive) sensibilities Is elaborated by Bender and 
Ellzan who demonstrated that defects in the perception of 
the direction of drawn lines are always associated with an 
Impairment of sensory function mediated by the "proprio- 
ceptive" system. It Is thus plausible to postulate a re- 
lationship between sensitivity distribution and organiza- 
tion of space. 

To summarize, lacking the means for visual orientation, the 
nonslghted Individual relies primarily on reflex proprio- 
ceptive mechanisms to maintain posture and to locomote. 

These mechanisms are, of necessity, exaggerated because the 
Individual Is seeking to compensate for loss of the ability 
to orient visually. 

Primary among the reflex mechanisms creating this background 
of postural tone that makes all orderly movement possible are 
the tonic neck reflexes described In detail above. The head 
leads and the body follows. 

Misconceptions as to the true vertical as well as the body’s 
position In space can and frequently do occur because of 
adventitious head and body tilt. In an effort to orient ex- 
clusively through the use of proprioceptive mechanisms, 
swaying, rocking, tilting and other objective signs of mal- 
posture occur. Indeed, the very act of extending the cane 
bearing arm Initiates a widespread synergic postural fixa- 
tion, the arm In this case acting as a handle which turns the 
head and thus the body, there being a reciprocal reflex re- 
lationship between limb, head and body posture. 

As Jones and O'Connell have stated, "posture is a manifesta- 
tion of the changing relationship among the parts of an Inte- 
grated whole." Therefore, to deal Intelligently with any 
problems of postural disorder, but particularly those of the 
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blind, one must evaluate malposture in terms of what postural 
reflexes are In foroe and what reflex maneuvers can be used 
to modify postural sett 

Spatial Perception 

To organize reflex activity Into effective posture, the or- 
ganism must employ an accurate Idea of true vertical t Numer- 
ous Investigations Into various determinants of such a con- 
cept have been conducted# The research of Wapner, Werner, 
and associates has led them to postulate a sensory-tonic 
field theory of perception# Wltkln has gone a step further, 
correlating certain aspects of perception with a theory of 
personality structure. 

Werner posits structuring of a perceptual field not alone as 
a sensory, but also as a "tonic "field. He quotes studies 
which demonstrate the Influence of sensory stimulation upon 
the distribution of tonus, as well as experiments Indicating 
that tonus has formative power In structuring a perceptual 
field within the organism. Thus, space as perceived by the 
Individual Is organized "...not as a purely sensory area, 
but as a sensory-tonic field." 

In an effort to elucidate the effects of extraneous stimula- 
tion on object perception, Wapner, Werner, and associates 
found that ". . .vertlcallty Is a spatial property of an 
object which can be experienced by kinesthetic as well as by 
visual clues." These Investigators found that to blindfolded 
subjects the position of a rod klnesthetlcally perceived as 
vertical was objectively tilted to the left when either the 
head or body was tilted to the right , or the body was ac- 
celerated In a clockwise direction or decelerated from con- 
stant counter-clockwise rotation. For opposite test con- 
ditions, the respective displacements were In the opposite 
direction. These effects had been previously described by 
the authors utilizing visual perception of vertlcallty. 

Werner et al further demonstrated that ”... under ldentleal 
angles of body tilt, the position of a rod Indicating ap- 
parent vertlcallty Is displaced to a greater degree from the 
perpendicular when the body Is unsupported than when It Is 
supported. . .and angle displacement of the apparent vertical 
Increases with an Increase of body tilt.” Thus, the sensory- 
tonic field of perception defines posture as a dynamic state 
involving the continuous patterning of reflex processes, the 
efficacy of posture residing In these processes rather than 
In body position per se. 

Lacking a visual field, one perceives the direction of 
gravity through the continuous pattern of adjustment which 
the body Is making to Its pull. Wltkln and Asch's ex- 
cellent review on this subject describes the phenomenon of 
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perception of displacement of the upright to the opposite di- 
rection of body displacement with large body tilt (Aubert or 
A-phenomenon ) and perception of displacement of the upright 
toward the body with small body tilt (E-phenomenon as named 
by Miiller ) . 

These experiments are significant In that they emphasize the 
Importance of vision In perception. In the absence of sight, 
a host of factors Including Illusions of size, depth and 
distance, as well as the postural basis for Judgment attempt 
to substitute for the visual frame of reference. Such esti- 
mates of vezfclcallty were found to be most accurate when the 
body was upright, but significant error appeared as soon as 
the body, or even the head alone, was tilted, Minor changes 
such as these had very disturbing effects on a subject's 
ability to orient to the vertical when deprived of visual 
clues. This Illustrates the limited usefulness of postural 
determinants alone In providing the organism with a valid 
concept of vertlcallty. Wltkln postulated that errors In 
perception of the vertical lie In the Individual's "par- 
ticular mode of perceiving this situation, or In the sup- 
pression of certain experiences under conditions of sensory 
conflict". A provocative finding In one study was that 
women as a group make greater errors In perceiving the ver- 
tical than do men. 

Tne aforementioned work has been complemented by experimental 
data from a number of laboratories. Significant decrease In 
the precision of Judgment of postural vertical from lateral 
tilt positions was noted with modification of nonlabyrlnthine 
proprioceptive cues by Mann and associates. In studying per- 
ceived location of objects and one's body under erect and tilt 
situations, using Doth visual and tactual-klnesthetlc testing, 
McFarland, Vapner and Werner found that, m general, the posi- 
tion at which the body appeared to be was rotated beyond the 
physical body position In the direction of body tilt, whereas 
the apparent vertical was rotated beyond the physical vertical 
opposite the direction of body tilt. Uhsupported body tilt 
Increased the change for apparent vertical and decreased the 
change for apparent body position. 

It Is of Interest to note that In reviewing tne problem of 
contralateral deflection of the vertical, Sandctrom remarked 
that "deviations from the true upright with head tilted to the 
left are less than with head tilted to the right." Sandstrom, 
Incidentally, offers an excellent summary of the Aubert and 
E-phencmenon to which previous reference has been made. 

Fleishman, experimenting on the "perception of body position 
In the absence of visual cues”, also concluded that greater 
precision of adjustment to the upright position results when 
the direction of displacement of the body Is to the left rathe 
than the right. He found that precision of adjustment was 
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Increased when head position was fixed under experimental 
conditions of body tilt. Smith through a series of ingen- 
ious experiments with displaced vision demonstrated that per- 
ception of the upright involved visual • cutaneous and gra- 
vitational-postural effects in "defining a frame of reference 
for orienting the body in space". 

In summarizing the recent research on nonverldical percep- 
tion of vertlcality, Curran and Lane asked for objectifica- 
tion and clarification of the roles that various conditions 
play in contributing to erroneous estimates of the upright. 
They noted that "minimal visual cues had a dramatlo effect in 
reducing nonverldical perception of the vertical", and be- 
lieve that Inferences drawn from the sensory-tonic field 
theory of perception which suggest that the degree of mus- 
cular Involvement plays an Important role in determining 
judgments of body position must remain tentative. Curran and 
lane suggested that the "use of multi-dimensional experiments 
with uni -dimensional variables, sampled at several levels and 
measured on ratio scales, facilitates the analysis of inter- 
action effects in the perception of the upright." 

Although we move in only three dimensions, we live in four, 
and the element of time must be taken into account to complete 
our consideration of vertical perception. In commenting on 
"temporal factors in the perception of vertlcality", Cohen and 
Tepas found, as did Mann and Passey, that prolonged exposure 
to conditions of postural tilt Increased errors and judgments 
of vertlcality. Practice in the perception of postural ver- 
tical, however, resulted in a significant reduction of error 
in such judgments, in a series of experiments by Solley 
there was Improvement in accuracy of perception with practice. 
Solley also noted (contrary to the work of Sandstrom and 
Fleishman) that left head tilt produced more error than right 
head tilt and postulated that this was due to the fact that 
the muscles on the right side of the body are stronger than 
those on the left or because of "long enduring habits of 
turning in one direction more often than the other". 

This important evidence, namely, that with repeated testing, 
subjects show a significant reduction of error in perception 
of the vertical and that practice serves to bring about im- 
proved performance in such judgment, as demonstrated by 
Solley and affirmed by Pearson and Hauty, is Important be- 
cause it indicates the possibility of training perception of 
postural vertlcality. If such perception can be a function 
of learning, it is feasible that with proper techniques, in- 
struction can be utilized in developing vertloal perception in 
a nonslghted subject. 

In sum then, although perception of the vertical is a multi- 
dimensional affair, and its final elucidation clearly re- 
quires a broad program of research, body position and support, 
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visual, proprioceptive, labyrinthine, and tactual cues all 
contribute to false judgments of the upright. 

Another variable, contributing to this perceptual estimate Is 
equally as Important, though somewhat less accessible for In- 
vestigation. This variable Is non-ref lez and non-somatotonlc . 
It is psychological. It represents the psychic Influence 
upon the somatic response. 

Body Image 

According to Gesell, the organism has the Innate tendency to- 
ward "the organization of postural tension, attitudes, and 
movements." This organization structures the basis for me- 
tlllty. It has been proposed that the Individual's per- 
ceptual experience conditions the ability to be motile, per- 
ception of body position thus bearing a direct relationship 
to motor tasks and skills and appropriate body orientation 
depending upon accurate spatial localization of the body as 
well as environmental objects. That physical asymmetry may 
lead to disorientation has been postulated by Lund. This In- 
vestigator correlated structural asymmetry with the tendency 
to veer In subjects whos& visual sense was excluded. The 
work of Wight and associates has confirmed the Idea advanced 
by Vapner, Werner, and Morant of a "central, common field of 
Interaction between sensory and motor functioning.” 

An understanding of the role of the Individual's psychic per- 
ception of hl3 body In space Is Important for a complete 
knowledge of the basis for mobility and has, as we shall see, 
practical Implications In the understanding and treatment of 
posture and mobility problems In the blind. 

Bennett quoted Scott's definition of body schema as "that 
conscious or unconscious Integration of sensations, per- 
ceptions, conceptions, affects, memories or Images of the 
body from the surface to Its depths and from Its surfaces to 
the limits of space and time". In this same review the con- 
cept of Head and Holmes of a "postural model of the body", 
which Is plastic and modified by every new posture and move- 
ment representing "the fundamental standard against which all 
postural changes are measured”, Is also presented. 

That the postural Image of his body which an Individual car- 
ries Influences his perception of the upright, has been sug- 
gested by many of the Investigations summarized earlier In 
this study. Although knowledge In this area Is still limited 
and all aspects of the problem have not been fully explored, 
it would appear that we owe to our psychic body Image the 
“power of projecting our recognition of posture, movement, 
and locality beyond the limits of our own bodies". 

Whether this conceptualization (body image or body schema) Is 



In Isomorphic relationship to the level of motor skill Is not 
Important* The essential matter Is that such a variable 
exists and exerts an Influence on postural status* 

An analysis of space perception In congenitally blind and 
sighted individuals by Hunter has indicated that the blind 
lack the ability to utilise various types of stimuli to the 
degree accomplished by the sighted* Epstein* examining the 
relationship of certain aspects of body image to the per- 
ceptlon of the upright, postulated that "the degree to which 
one conceives of his body structure as differentiated, inte- 
grated, and free from distortions tends to increase with the 
ability to rely on bodily sensations in determining one's 
orientation to the upright? The idea that "body image" not 
only defines the individual's concept of his body, but also 
influences his perception of it, has been reviewed and ex- 
tended by Fisher. 

The physical problems of blindness oannot aloi j account for 
all manifestations of this disability* It has been observed 
that with sighted children emotional disturbances betray 
themselves in postural difficulties* Burllngham, in re- 
porting on the development of the blind, notes that the same 
may be true for blind children, "beyond the awkwardness which 
is caused by blindness"* In speaking of bllndlsms, this 
author states, "it is difficult to say how far these rhythmic 
activities merely substitute for the more normal muscular 
activities and discharge of aggression which the blind chil- 
dren lack, and how far they have the full value of auto- 
erotic manifestations*" 

In considering the psychological problems of the congenitally 
blind child, Cole and Taboroff suggest that much of the dif- 
ficulty these children have is due to their difficulty in 
imagining "a good external reality, a knowledge of self versus 
non-self* " 

The reduction of his repertoire of responses can lead to a 
distortion of body concept and consequently a disturbance of 
perceptual orientation in the blinded individual* This has 
been noted to be more severe in the congenitally blind than 
in those adventitiously blinded* Such deficits of spatial 
perception and orientation in the blind have been documented 
by a number of studies. 

Studying the problem of body image, Kltamura reported that 
blind persons overestimated body height* The conditioning of 
perception of the upright by set (such as uncertainty) has 
been examined by Gross, and he observed that when an element 
of uncertainty is introduced into the experimental situation, 
an increase in error of Judgment results* Adaptation in 
such a situation can occur, however, as the work of Passey 
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and Guedry has indicated* These authors noted that "air- 
craft pilots report that a gradual departure from 'straight 
and level' flight with maintenance of inclination for some 
period of time leads to a feeling of 'straight and level' in 
the tilted position. When a subsequent return to the 'straight 
and level' is made* bank and turn in the opposite direction is 
often reported". 

This potpourri of seemingly unrelated material has practical 
implications in considering the problem of postural training 
in the blind. 

The image that the blind person has of his body in space, as 
it Influences his perception and through this impression his 
mobility* can be conditioned adversely by set and adaptation. 
Emotional problems may further distort body image and mobility 
as the dynamic presentation of this image. 

These phenomena are all germane to a complete understanding of 
our subject and until fully elucidated* the matter of mal- 
posture in the blind will not be entirely resolved. Fol- 
lowing is a report on an attempt to clarify some of these 
questions in an effort to take the initial step toward solu- 
tion of the problem. 

Biomechanics of Galt 



Some understanding of the essential features of normal loco- 
motion is Important to anyone dealing with mobility training 
in the blind because the problems of posture as well as the 
problems of mobility in the blind are not altogether different 
in kind from the same problems in the sighted. They are often 
different* mostly in degree. 

Three basic concepts must be understood. 1) The Influence of 
gravity* including the center of gravity) 2) the problem of 
swing and support! and 3) body rotation and the ground force 
(the frictional force that orients body movement). 

Walking is an alternating loss and recovery of support with a 
series of displacements of various body parts in several 
planes. The brain* kept Informed by the sense organs, directs 
the muscles to modulate the effect of gravity on body momen- 
tum. The centez* of gravity shifting during locomotion and 
body movement in relation to this are important. 

The tendency of an individual to fall forward while ambulating 
depends upon several factors* 1) his body weight and 2) the 
distance of this weight anterior to his spinal column. How- 
ever* the spine is not a rigid column* and the various distor- 
tions resulting from the forward pull of the load of the 
human body constitute the basic conditions Inherent in all 
postural studies. The application of these simple facts in 
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the evaluation and treatment of postural difficulties In the 
blind Is obvious. When a student Is leaning forward or back- 
ward. he Is not bringing the center of gravity as near as pos- 
sible to the supporting column of his spine. Leaning makes 
for Imbalance. Of course , no one, walks or stands perfectly 
straight, and there Is a large margin of normality. The best 
choice Is not the same for each Individual. 

Another biomechanical rule which must be obeyed, else we can- 
not remain upright. Is that the supporting surface must be 
large enough to Intercept the line of gravity of the body. 

This Is well observed In the leaning tower of Pisa. It ac- 
counts for some of the wide-based gait seen In children first 
learning to walk, In Individuals who are overweight. In preg- 
nant women, and In anyone walking up a steep Incline. The 
blind frequently walk with a wide-based gait to Increase their 
effective supporting surface, so the center of gravity will 
fall within It, thus facilitating the upright stance. 

The lower the center of gravity lies, the greater must be an 
arc which an unbalancing force must describe. Those of our 
students who walk with a bent knee gait are trying to lower 
their center of gravity to better maintain balance. However, 
anyone who stands or walks with flexed Joints overloads his 
postural musculature. This Is one of the reasons we like to 
have relaxed adequate posture j otherwise, standing and 
walking can be enervating. 

In an alternating two-legged gait (blpedallsm) , the abandon- 
ment of the four legs as a means of support Is conditioned 
upon elevation of the center of gravity, so that It lies over 
the supporting area of the two feet. The upper extremities 
shift and balance the trunk over the pelvis, and the arms 
swing, transferring momentum from one side to the other to 
prevent undue twisting of the body. If one walks with his 
arms straight to the side, the body has to twist to shift Its 
weight. A tightrope walker uses an extension of his arms to 
transfer momentum so he does not have to shift at all. It 
could be very dangerous to shift even a little on a tight- 
rope. Therefore, blpedallsm Is a combination of rhythmic 
forward propulsion and elevation of the body. In alternating 
blpedallsm, only one lower extremity Is used at a time, ei- 
ther as a propelling or restraining force. Propulsion Is 
carried out by a leg placed on the ground In a backward 
diagonal direction at the moment the propelling leg is pre- 
pared to leave the ground. Start and stop, heel and toe. 

A rapidly growing blind child Is awkward In his movements be- 
cause he has a poor discriminative appreciation of spatial re- 
lationship and Is, therefore, totally oblivious of grossly 
faulty posture. He does not have the vocabulary or the ex- 
perience. Even minimal conditions of malposture can eventually 
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lead to pain and disability through Incongruity In joint sur- 
faces eventuating In overstretching and weakening of sup- 
porting ligaments with muscle weakness and fatigue. In ad- 
dition to this, rather severe difficulties In orientation and 
mobility result from advanced postural problems. It has. In 
fact , been noted that even such minor movements as nodding 
the head and twiddling the fingers modify the perfoxmance of 
the lower limbs during locomotion. 

Some of the problems commonly seen are as follows! 

1) Dorsal round back (kyphosis, often due to a struc- 
tural problem that cannot be helped by exercise. 
Sometimes bracing may be necessary. 

2) Twisted back (scoliosis), yet another structural 
problem which may occasionally require operative 
correction. 

3) Flat feet, often correctable through proper foot 
wear. 

These three problems are mentioned because they Illustrate 
the necessity of conducting an adequate orthopaedic examina- 
tion of each blind student. Frequently, the correction of a 
common orthopaedic problem Is all that Is necessary to Im- 
prove posture In the blind. 

However, as noted before, much postural divergency is par- 
ticular to the fact of blindness. Specialized techniques 
are necessary In the treatment of this pathology. Such 
methods aim at teaching the student the feeling of proper 
posture. Reflex splinting is sometimes used, as well as 
weighting of an extremity to correct the tendency toward Im- 
balance. Apparatus which points the chin, exploiting the 
tonic neck reflex can be used to advantage. Exercise pro- 
grams which Increase proprioceptive awareness and avoid the 
enervation of static holdings are of value. The military 
stance Is something to avoid. We strive for relaxed, func- 
tional posture. An expanded description of these as well as 
other techniques will be found elsewhere In this report. 
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Description of Research 
Introduction 

Mobility and orientation training Is an essential aspect of 
any rehabilitation program for the blind* Effective mobility 
Is usually a factor In job achievement* and vocational suc- 
cess Is often directly proportional to a blind person's mo- 
bility and orientation skill* In order to live* work and 
compete In the sighted world* It Is necessary that the blind 
Individual travel and function at least as well as* If not 
better* than his sighted peer* 

Effective mobility and orientation In the blind are predi- 
cated upon proper dynamic posture* Such posture Is con- 
ditioned primarily by four Influences} a) proprioceptive 
spatial orientation* b)postural reflex* c) body Image* and 
d) perceptual cognizance. Good posture results In balanced 
coordination without strain and* therefore* Is a goal to be 
sought, particularly by the blind who require the freedom of 
effective mobility. 

The Illinois Visually Handicapped Institute was Interested In 
determining and seeking solutions to the problems Inherent In 
developing good dynamic postural habits and applying such 
knowledge to the mobility training of blind students* 

The Illinois Visually Handicapped Institute Is a unit of the 
Division of Rehabilitative Services In the Illinois Depart- 
ment of Children and Family Services. It Is a rehabilitation 
center for those with less than 10# of normal vision who can 
benefit from Its program. Since February 19^5* the Institute 
has been housed In a modern building designed for this specific 
purpose at 1151 S. Wood Street* Chicago* Illinois* 

Each applicant Is given a medical* psychological* social and 
vocational evaluation and a schedule that meets his special 
needs designed* When entered as a student* a full range of 
courses and services are provided to meet the particular re- 
habilitation requirements of the Individual* The study group 
was selected from these students. 

Definitions 



Vertlcallty* The upright position. Perpendicular to the 
horizontal* 

Postural Reflexes. Those reflexes which subserve the sense of 
position In space. 

Vertical Concept. Judgment of the body's state of vertlcallty. 

Body Image, The mental "picture" one has of one's body In 
space . 
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Motor Perceptual Ability. Skill in perceiving and performing 
motor tasks. 

Proprioceptive Spatial Orientation. Body orientation through 
the sense of Joint position. 

Blind. No light perception in either eye. 

Severe Visually Impaired. A visual loss so severe as to toe of 
no functional use for motility . 

Mobility . The ability of a blind or severely visually impaired 
individual to travel Independently with the use of a cane. 



Delimitations 



This study was concerned only with those individuals i a) who 
demonstrated a postural defect and difficulty with mobility! 

b) who received in-residence services from the Illinois 
Visually Handicappt- Institute during the period of this study » 

c) who were agreeable to participate in the study program » and 

d) who were under treatment (in the study) for a minimum period 
of three months. 

The research did not investigate the physiologic basis for 
postural reflex mechanisms nor the psychodynamic background of 
body Image conceptualization in the blind, except Insofar as 
these matters directly and empirically affected posture. 

Although concerned with the value of proper posture as a com- 
ponent of orientation, mobility and vocational potential, the 
research did not attempt the study of the role of posture in 
any specific vocational tasks or situations other than mo- 
bility. 

Although concerned with developing techniques to diagnose and 
treat malposture and developing a practical program toward 
these ends, the research did not comprise a demonstration pro- 
ject of such a program. 



Methodology 

Design 

This study utilized a program research approach to identify, 
diagnose and treat certain blind or severely visually im- 
paired individuals suffering from a postural defect and 
having difficulty with mobility. The sample was selected 
from students of the Illinois Visually Handicapped Institute 
and demographic data collected on each individual. 

A battery of psychometric tests was administered which 
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Included an Intelligence test, a personality test, and spe- 
cial tests of motor perceptual ability. 

A complete orthopaedic examination was given each subject 
with special emphasis on proprioceptive and kinesthetic status. 

An examination of both static (sitting and standing) and dy- 
namic (walking) postural patterns was conducted on each study 
subject. 

A physlatrlc examination for diagnosis of conditions af- 
fecting posture (muscle contracture, ticks, bllndlsms, de- 
formity, etc.) was given each subject. 

A standard mobility evaluation was performed on each sub- 
ject. Each student was programmed through motion picture 
recording of gait and posture status before, during and after 
diagnosis and treatment. 

New treatment techniques applied to the blind and the multiple- 
handicapped blind student Included postural exercise programs, 
special recreational techniques, and manipulative tactile ap- 
paratus. This project developed methods for demonstrating 
correct posture and mobility techniques to Instructors for the 
blind, so that the findings might be directly applied In vo- 
cational rehabilitation programs for the Mind. One method 
Involved rating the degree of Improvement by a panel of ex- 
perts viewing serial movie sequences arranged In random order 
to arrive at a rating of »(a) unimproved! (b) Improved! or 
(c) markedly Improved. 

The demographic, psychological and postural characteristics of 
these labeled categories was studied to discover relationships 
which might be of significant predictive value. 

Sample 



The sample population was composed of students receiving ser- 
vices from the Illinois Visually Handicapped Institute. The 
following criteria for selection of cases was adopted to en- 
sure a sample population with the required characteristics. 

1) Students medically described as having one or more 
postural defects. 

2) Students demonstrating a skill deficiency In mo- 
bility. 



3) Students willing to undergo a diagnostic study and 
participate In a treatment program. 

4) Students remaining in the project for a minimum 
period of three months. 




3o 



27 



These criteria were applied to every applicant to the Illinois 
Visually Handicapped Institute during the study period. The 
number of applications each year average 150. The sample po- 
pulation consisted of forty-five students. 

Each selected student received a diagnostic work-up as de- 
scribed below, and a medically appropriate treatment program 
was prescribed and Implemented. 

Photographic recording of posture and mobility performance 
was done before, during and following treatment. The motion 
picture records were reviewed to note the degree of Improve- 
ment In mobility skill. 

The students undergoing medical screening, diagnosis, and 
treatment for a period of three months comprised the same po- 
pulation for analysis of data. 

Data Collection Procedures and Instruments 



General demographic data was collected on all students and 
reported on Departmental Forms CFS-201, "Face Sheet", and 
CFS-202, "Application for Admission" .Exhibits 1 and 2 respec- 
tively in appendix. 

Diagnostic Phase - Mobility 

Orientation skills were tested by asking the student to make 
certain degree and compass point turns on command while stand- 
ing in place. The student's accuracy was noted and recorded 
in Section III, Parts A,B, and C, of the Mobility Evaluation 
Check List, Exhibit 3» in appendix. 

Orientation stability and visual imagery was tested by the in- 
structor's arm. The student was told which direction he is 
facing, that they will walk a pattern, and that the student 
will be asked how many directions they traveled, how many 
turns were made , and in which directions , what direction are 
they facing on completion of pattern, and can the student re- 
produce the pattern on paper with a pencil. The student's 
responses were recorded in Section III, Part D, of the Mo- 
bility Evaluation Check List, Exhibit 3, in appendix. 

Memory, ability to reverse, sense of direction, ability to 
judge distance and walk a straight line was tested by giving 
the student the following directions » "Walk straight ten feet, 
turn right and walk five feet, turn left and walk five feet". 
These directions were repeated as often as necessary before 
the student began. The student's performance was noted and 
recorded. The student was then asked to reverse the direction 
and return to the starting point. The student's performance 
was noted and recorded in Section III, Part E, of the Mobi- 
lity Evaluation Check List, Exhibit 3» in the appendix. 
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The student's performance In dealing with stairs was noted 
and recorded in Section IV of the Mobility Evaluation Check 
List, Exhibit 3* in the appendix. 

Each student was observed during ambulation along a thirty 
foot track. The student was told to walk straight ahead. 

The examiner ordered the student to stop, turn around and 
walk to starting point. Galt deviations, such as veering, 
out-toeing, in-toeing, shuffling, head tilting, shoulder 
leading, or wide-based gait were noted and recorded under 
Section V of Exhibit 3» in the appendix. 

Summary of performance, identifying any defects noted, was 
made and recorded along with the Instructor's recommendations 
for a treatment program, if appropriate, under Section VI of 
the Mobility Evaluation Check List, Exhibit 3* In the ap- 
pendix. 

A letter grading (see Exhibit 4, in the appendix), based on 
the above noted evaluation was assigned to each student be- 
fore and after treatment. These scores were correlated with 
other data, and conclusions as to effectiveness of treatment 
in each Instance drawn. 

Diagnostic Phase - Medical 

Two plain observation mirrors were utilized for better evalu- 
ation of the students dux*ing posture examination. Each sub- 
ject was examined while sitting and standing before the mir- 
rors. Male subjects were dressed in gym shorts and females in 
shorts and a halter. All subjects were examined while bare- 
footed. A standard orthopaedic postural examination was con- 
ducted in each Instance. This examination Included gross ob- 
servation of posture and gait, strength of all major muscle 
groups, range of motion of all body Joints, etc. (see Exhibit 
5, in the appendix). Joint contractures were noted and meas- 
ured. All postural deformities were similarly noted and 
measured. A neurological examination, including deep tendon 
reflexes, motor power and peripheral sensation with special 
evaluation of proprioceptive and kinesthetic abilities was 
made on each student (see Exhibit 5* in the appendix). 

Each subject was tested on the vertlcalometer (Exhibit 6, in 
the appendix). This instrument is a four foot length of 
hollow aluminum tubing, attached through a ball and socket 
Joint to a heavy wooden base. Measurements of vertical con- 
cept were taken with the right hand alone, the left hand alone, 
and finally with both hands by having the student place the rod 
"straight up and down". Measurements of vertloalometer de- 
viation in the anterior-posterior and lateral planes were taken 
with a bubble goniometer. This technique was used in quan- 
titating conceptual postural error. Readings were noted and 
recorded. 
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Each student was observed during ambulation along a thirty foot 
track. In the case of the partially sighted subject, a blind- 
fold was used for this part of the examination. Veering from 
the track was observed and recorded by degree. In cases where 
veering was present, wrist weights were applied either unl- 
or contralaterally ,and their effect noted and recorded on a 
record sheet. A picture of a wrist weight can be seen in 
Exhibit 7, in the appendix. 

Each subject underwent a complete physie rlc examination. Such 
parameters as body image concepts, muscle tension, orientation, 
hand function, etc. were measured during this examination . A 
sample of the form used for recording the physiatrlc examina- 
tion can be seen in Exhibit 8, in the appendix. 

Diagnostic Phase - Psychological 

The verbal portion of the Wechsler Adult Intelligence Scale 
was administered to each subject along with a Sentence Comple- 
tion Personality Check List. The resultant intelligence score 
and personality rating was noted and recorded. Results were 
evaluated in conjunction with empirical observations and sub- 
jective appraisal of the student during clinical interviews, 
and a psychological diagnosis was recorded in narrative form. 

Three special tests were designed to assess tactile form dis- 
crimination, tactile parallelity discrimination, and tactile 
turning discrimination. 

Form concepts were assessed by noting the student's ability to 
perceive basic forms (triangle, Greek cross, circle , square ) as 
measured by specially designed form-boards. These form-boards 
may be seen in Exhibit 9 in the appendix. Without any training, 
the student was asked to identify four different shapes in five 
different media, and correct verbal responses were noted and 
recorded. All forms were then placed in front of the student 
in mixed order with instructions to sort out similar shapes and 
make four piles of similar shapes. The number correct was 
noted and recorded on the Form Concept Instructions and Tally 
Sheet, Exhibit 10, in the appendix. 

Parallelity concept was assessed by noting the student's abil- 
ity to follow a set of nonparallel pieces of wood and report 
this lack of parallelity. This apparatus may be seen in Ex- 
hibit 9* in the appendix. The student was Introduced to the 
apparatus while the strips of wood were in parallel relation- 
ship. One board was then changed in 10 degree intervals to a 
position at a 90 degree angle to the fixed board and returned. 
The student was asked to tactually study the relationship of 
the two boards at each point and verbally report their paral- 
lelity. Four trials were run and correct responses were noted 
and recorded on the Test of Parallelity Tally Sheet, Exhibit 11, 
in the appendix. Examiner's Instruction Sheet can be seen in 
Exhibit 12, in the appendix. 
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Turning concepts were assessed by noting the student's ability 
to accurately operate a free-wheeling turntable, capable of 
rotating 360 degrees, to which a marking device was attached. 
Degrees were marked off on a surrounding ring of paper. This 
device could be seen in operation by a student with an ex- 
aminer looking on in Exhibit 9» in the appendix. The student 
was Instructed to turn the turntable on command 45 ,90, 180, and 
360 degrees, both left and right. The number of correct turns 
(accuracy within plus or minus 5 degrees) was noted and re- 
corded on the Turning Instructions and Tally Sheet .Exhibit 13, 
in the appendix. 



Diagnostic Phase - Miscellaneous 

A number of students were programmed through an adaptation of 
the Montessori Training Equipment as an aid In diagnosing and 
treating perceptual motor deficits. This apparatus provided 
an additional parameter for the measurement of motor status 
and Its correlation with posture and mobility skills. This 
equipment can be seen In Exhibit 14, In the appendix. 

An attempt was made to determine the degree and direction of 
the relationship between mobility skill and the results of 
performance on models designed to assess various perceptual 
concepts. A clarification of these lnter-relatlonshlps will, 
hopefully .lead to 1) a better understanding of the perceptual- 
conceptual factors Involved In mobility training) 2) a tech- 
nique for predicting possible problem areas In mobility train- 
ing; and 3) Innovations In teaching techniques of mobility 
training. 



Treatment Phase - Mobility 

Each student was enrolled In the general orientation and mo- 
bility program of the Institute. The study group received 
additional Instruction. Education In proprioceptive spatial 
orientation was approached first by demonstrating postural 
habitus through the use of a life-sized mannequin. Each 
student was given the opportunity of handling the mannequin, 
so that the various body and limb positions oould be demon- 
strated kinesthetically , Exhibit 15, In the appendix. 

Kinesthetic knowledge of body and limb positions was trans- 
ferred to a proprioceptive spatial orientation through the 
use of a "wind tunnel". A large standing fan, flanked by 
portable wooden screens, was used to direct an air current on 
the student as, dressed In loose gym clothing, he was In- 
structed to stand In the air current thus created. While In 
this location, the student was Instructed In the assumption 
of a variety of postural stances. He also carried out any 
prescribed postural exercises while In the current of air. 
During this phase of his treatment program he was encouraged 
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to verbalize the position of his body and extremities. In 
this manner, sensory Input was Increased, and the develop- 
ment of an acute awareness of posture and limb position 
during movement was accomplished. See Exhibit 16, In the 
appendix. 

Treatment Phase - Medical 



Those students diagnosed as having problems of malposture, 
significant enough to compromise efficient mobility, re- 
ceived appropriate orthopaedic and/or physiatrlc treatment 
techniques. These techniques Included exercises, when In- 
dicated, Exhibit 17, In the appendix, and where a specific 
structural orthopaedic problem necessitated the use of 
restraints or braces, special apparatus was applied. See 
Exhibit 18 and 19 • In the appendix. A physical therapist 
was employed to develop and apply special exercise tech- 
niques to meet the particular needs of each student. 

Students demonstrating a deficit In balance and spatial 
sense underwent a progressive series of exercises performed 
on a trampoline. A physical education specialist was em- 
ployed to develop and apply special exercise techniques to 
meet the particular needs of each student. See Exhibit 20, 

In the appendix. 

Photography Recording Techniques 

Recording of gait and posture patterns before, when one half 
(six weeks) through the program, and after the program was 
accomplished through motion picture photography. This evalu- 
ation consisted of having the student walk unaccompanied a 
distance of fifty feet back and forth In front of the camera 
and then (again unaccompanied) walk a similar distance to and 
from the camera. Voice commands were used to direct the 
student along these pathways. All photography was performed 
In the Department of Photography at the University of Il- 
linois, College of Medicine (Exhibit 21, In the appendix). 

Motion picture records, as above described, for each student 
In the study sample were collected. Identified and placed In 
random order. 

Two panels of three experts each reviewed these film sequences 
and labeled each sequence as to Its proper placement in the 
chronological order In which it was taken. One panel was com- 
posed of mobility Instructors for the blind, the other of 
specialists In physical therapy and postural training. Thus, 
the sum of the assessments of two separate disciplines was 
obtained . 
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Each expert made his judgment Independently. The total num- 
ber of correct responses of all six experts made, by correctly 
Identifying the proper order In which each film sequence was 
taken for each student, with the Improvement score for each 
student. Therefore, a perfect Improvement score could be ob- 
tained by having all experts correctly Identify the proper 
order of all three film sequences of one student. The maxi- 
mum score would be three sequences times six experts, or 18. 

The actual score for each student In the sample was noted and 
recorded. The distribution of scores was plotted and divided 
Into three parts. Those receiving the lowest Improvement 
scores were labeled "poor Improvement" (C), those receiving 
middle Improvement scores were labeled "moderately Improved" 
(B), and those receiving the highest Improvement scores were 
labeled "markedly Improved" (A). 

It was then possible to study the results In terms of these 
classifications. Demographic characteristics, performance on 
all diagnostic apparatus, and psychological traits were ex- 
amined to discover relationships which might be of significant 
predictive value. The types of postural deviations which 
respond to treatment, as measured by Improved mobility skills, 
were Identified. 



Physical Therapy Techniques 

In order to achieve effective mobility, the blind student must 
have good posture and balance. In addition, his concepts of 
body Image and basic orientation In space should be adequate 
and accurate. Within these areas, physical therapy can con- 
tribute to mobility training. 

An evaluation must be made before physical therapy techniques 
utilizing only nonvlsual cues or aids can be Instituted to de- 
velop good posture and sensory awareness. Some of the physical 
therapy techniques currently In use and under Investigation at 
the Illinois Visually Handicapped Institute In Chicago are 
presented here. 



Evaluation 



The accompanying form, which Is currently being used for physi- 
cal therapy evaluation, covers three basic areas < 1) physical 
characteristics and abilities i 2) gait; and 3) concepts of 
body Image and orientation (Exhibit 8, In the appendix). 

First, the evaluation form Is used to test all physical or 
postural defects, such as head drop, abdominal protuberance, 
lordosis, or scoliosis. Any weakness or limitation of motion 
can be discovered through manual muscle testing, examination 
of joint range of motion, and muscle length tests. During 
these examinations the student's state of tenseness or relax- 
ation is recorded, and his coordination and balance are tested. 
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Second, the student’s gait is observed to determine whether 
it is wide-based and out-toeing, hesitant and shuffling, or 
propulsive and unsteady, and whether veering is present. 

Third, an attempt Is made to determine the student's concept 
of body image, primarily through questions concerning re- 
lationships of various parts of the body, verbal descriptions 
of body parts, and tests of his ability to perform accurate 
motions in response to simple commands, 

A test Is also made of the student's execution of turns. 
Finally, to assess his ability to acquaint and orient himself 
In strange surroundings , he is asked to perform activities 
such as pointing to the door he used to enter the room or 
finding an object located on a particular wall in the room. 
The number of attempts he makes , and the amount of additional 
assistance he requires to perform these activities, are ob- 
served and recorded. 

With the exception perhaps of the tests for muscle strength 
and length, this evaluation is subjective and somewhat super- 
ficial, Bather than attempt to pinpoint very precise and 
detailed problems, the evaluation tries to establish broad 
and basic areas of difficulty which may then be approached 
not only by physical therapists but also by personnel in re- 
lated disciplines. 

Following the first evaluation and at Intervals during treat- 
ment, the student's ability and progress are rated on a scale 
ranging numerically from one to five (Exhibit 22, in the ap- 
pendix). 

Treatment 

After completion of the evaluation, a suitable treatment and 
training program is Instituted, First, a general exercise 
program is established to fit the needs of each student and 
carried on dally in class under the supervision of the in- 
stitute's Physical Education Department, This program is 
designed to provide adequate muscular ability, promote relax- 
ation, and Improve coordination. 

Muscle Strength and Length 

The most common areas of muscle weakness Include trunk,neck, 
and hand musculature. Limitation of motion is often present 
in the scapular and back regions and at the hip and ankle. 
Conventional exercises are used to correct these problems. 

Relaxation 



To help reduce tenseness and rigidity, especially of the up- 
per extremities, the student first learns voluntary contrac- 
tion and relaxation of large muscle groups in connection with 



breathing. Then he proceeds to Isolated and reciprocal mo- 
tions which call for contracting one part while maintaining 
relaxation in the rest of the limb or body. 

Coordination 



Coordination is very often a problem for the blind child, 
possibly because he does not have opportunities to partici- 
pate in activities which promote natural development of co- 
ordination. Therefore, some time is devoted to activities 
such as rolling, crawling, and balancing on all fours. 

To aid in Improving basic coordination and development, the 
Institute recently began using the Exer-Cor R machine which 
is designed specifically for cross-patterned creeping exer- 
cises. Assuming the crawling position, the student places 
his hands and knees on four small pads which are on tracks, 
and learns to pattern, incorporating head movement with his 
arms and legs (Exhibit 23* in the appendix). The machine's 
construction requires the student to use his own muscle 
Strength, but he is able to move only in the desired pattern. 
Straps and other devices help hold the hands and legs in 
place, if necessary, and the Instructor stations himself be- 
hind or in front of the student for assistance in the be- 
ginning stages. 

To Improve strength and coordination of the hands, the stu- 
dent is taught reciprocal hand movements such as alternate 
opening and closing of fists. He also works at the hand 
activities table which, by use of pulleys and weights, pro- 
vides resistive exercises for even the smallest muscles in 
the hands and fingers (Exhibit 24, in the appendix). Other 
devices which are used Include exercise putty, various types 
of grippers, and wrist and finger rollers. 

If the blind child has any other disability - scoliosis, 
postpoliomyelitis, or cerebral palsy - specific, conventional 
exercise programs are Incorporated into the total treatment. 

Postural Training 



When the general exercise program is under way, actual pos- 
tural training is given. Success has been achieved with a 
group of exercises adapted from exercises previously used for 
patients with low baok pain and weakness. These exercises 
are based on a reduction of the curve in the lower back, which 
Is accomplished by contracting the abdominal and gluteal mus- 
cles that result in a flat back. The student learns not only 
to perform this contraction as an Isolated activity, but also to 
maintain that posture while performing other motions and in con- 
nection with breathing. 

These exercises are taught to a group of five or six students. 
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The group atmosphere Is conducive to more discussion and 
experimentation and , therefore, to a meaningful learning ex- 
perience. In addition, postural exercises lead Into the 
control of trunk muscles, which plays an Important role In 
balance • 



Galt Training 

Another phase In postural rehabilitation Is the correction of 
faulty walking habits. This phase Involves a variety of tech- 
niques for training of heel- toe gait, maintaining a stable, 
narrow base of support, eliminating out-toeing or head drop, 
maintaining relaxed upper limbs, and Improving tracking. Host 
of these defects can be approached much as they would be In a 
sighted person. However, some nonvlsual aids can be used for 
sv.ch gait training. 

The treadmill (Exhibit 25, appendix) Is useful for teaching 
heel-toe gait because It cannot be operated In any other man- 
ner, and because the narrow width of the treadmill belt 
limits the base of support. 

Another device used to teach correct positioning of the feet 
Is the slant board (Exhibit 26) or Inversion board (Exhibit 
27 ) . Because the student walks along the sloping board with 
his toes touching the raised center strip, out-toeing Is dis- 
couraged. 

A soft cervical collar may occasionally be used as a tempo- 
rary reminder to discourage head tilt or drop. This measure 
Is designed to draw the student's attention to a postural 
defect he cannot see. 

To help promote a more natural relaxed arm swing during gait, 
the crook of a long cane may be placed In each of the student's 
hands. The therapist grasps the opposite ends of the canes and 
walks In tandem. The student projects his arm swing to the 
therapist's as they walk (Exhibit 28). 

Weighted wristlets on the contralateral arm are also used at 
times to correct excessive veering In gait. 

For the other two areas of the physical therapy training pro- 
gram, body Image and orientation training, the techniques used 
must of necessity be newer and more unusual than any others 
discussed. The blind child needs a great deal of special help 
In these areas In order to develop a sound mental picture of 
himself, of the world around him, and of his relationship to 
that world. The Institute Is currently experimenting with 
several techniques developed for this purpose. 
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Body Image 

One of the greatest aids In teaching the concepts of body 
linage Is the full-sized, articulated mannequin. First, the 
student uses his tactile sense to explore and learn some- 
thing about the human body and the relationships of Its parts. 
Later, through questions, demonstrations, trial and error, and 
Imitation, the student begins to learn not only what his own 
body looks like but how, where, and why It moves as It does. 

Hopefully, In the future someone will design a life-size 
figure which will be even more realistic In regard to tex- 
ture , temperature , Joint structure, and other features) per- 
haps a figure like those now used In some medical and nursing 
schools for training In anesthesiology and artificial respi- 
ration. However, even a storewlndow mannequin provides a 
beginning. 



Orientation 



To help develop the student's orientation to his surroundings, 
a fixed object, such as a wall. Is Initially used. Against the 
wall he performs motions such as flexion and abduction of the 
arm at the shoulder Joint, and abduction and rotation of the 
leg at the hip Joint. The emphasis Is on accuracy. Instruc- 
tion In making accurate turns also begins at the wall,uslng 
the relationship of the body to the wall to determine 90- , 
180-,and 360-degree turns. The 90-degree turn Is stressed be- 
cause of the Importance of accurate turn? In mobility. For 
this purpose, two wails may also be used) the student places 
the entire back of his body against the wall being trailed by 
the hand or cane In order to make an exact 90-degree turn. 

Later, less fixed clues are sought, such as the resistance of 
the body to a strong wind. To gain this effect, a floor fan 
on a relatively tall base and two portable walls are used to 
form a type of wind tunnel. Again, the student learns Joint 
motions and turns through wind resistance on a particular body 
part or surface to determine accuracy. Initially, the fan's 
highest speed Is used, and the speed reduced as the student 
Improves. Eventually, of course, the student must proceed to 
similar activities without any aid. 

To utilize better the student's sense of touch In orientation 
training, a carpeted, wooden tunnel was devised to shrink his 
surroundings, so to speak, to a point where he would be able 
to come In physical contact with a larger area at one time 
(Exhibit 29)* The tunnel Is three feet square, with three 
separate straight sections of nine feet each, and two curved 
comer sections. This construction allows the therapist to 
arrange the tunnel In several shapes. 

The students use the tunnel In groups. They are told only 
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that they will be crawling through a structure which is com- 
pletely safe. Each student is Introduced to the entrance of 
the tunnel, and then placed on his knees and allowed to make 
his way through it, silently gathering as much Information as 
possible about it. 

After all the students emerge, the group decides what the ob- 
ject is, what it is made of, how large it is and of what 
shape, how many parts and corners it has, and so on. This 
exercise usually provoker considerable response and enthu- 
siastic discussion. The students attempt to picture the tun- 
nel in their minds and then to relate some of the ideas and 
concepts they have learned to everyday objects and experi- 
ences. Later, the students who Judged incorrectly or had 
difficulty grasping some concept are taken back to the tun- 
nel and given a chanoe, with assistance if necessary, to 
learn the correct answers. The shape of the tunnel may then 
be changed and the group allowed to try again. 

This activity has proved useful not only to the student's 
learning program, but also to alert the therapist to specific 
concepts which the students lack or find difficult. 



Special Clinical Report 

Postural Compensation In the Motor-Handicapped Blind 
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Vision Is such a stunning sense that Its use for postural 
orientation all but completely dampens other sensory modali- 
ties* If the body Is to attempt postural compensation In the 
face of visual loss* Input through remaining senses must be 
abundant enough to enable the subject to successfully con- 
template his stance and movements. How can this be accom- 
plished? Examination reveals that not only the solely bio- 
mechanical and psychological factors, but the perceptive 
variables as well cure Important, e.g. , blindness Is often 
only one aspect of a larger neurological loss, motor per- 
ceptual disability also being present. This Is particularly 
true In cases of congenital blindness In which marginal brain 
damage has occurred* Thus, postural training should never be 
conducted In a void* Exercises are performed best with ref- 
erence to a vertical surface, such as a wall* Sensation of 
limb position In space Is enhanced by exercising In front of 
a large fan* The correct "feel" of upright carriage can be 
learned only through repeatedly enforcing the engram gained 
by such proprioceptive feedback* The use of tumbling, tram- 
poline drill, or any other activity designed to Increase 
kinesthetic Input Is of value In laying the ground work for 
postural refinement. 

Although the kinesthetics of ambulation have not yet been 
fully elucidated. It Is apparent that the difference between 
abnormal and noxmal gait patterns is one of degree rather than 
kind* The same mechanisms for security and balance which the 
blind are required to use can be noted In the sighted during 
periods of normal growth, unusual stress, temporary loss of 
vision, or other situations In which the apparatus of secon- 
dary posture control Is employed* In this regard, wide-based 
out-toed gait Is seen In the sighted Infant taking his first 
steps, as well as the sighted adult attempting to maintain 
balance on a steep Incline* Even so-called "ollndlsms M are 
not peculiar to the blind* Head rooking Is not uncommon 
among otherwise normal Infants where It Is used as a self- 
stimulatory mechanism to "keep in balance” psychologically as 
well as physiologically* it Is of Interest to note that this 
automatism Is often employed at bedtime In the dark. The use 
of such techniques by the blind, as by the sighted, may be 
effective, but their cost In energy to the organism makes 
them Inefficient in the extreme* 

The postural problems of the partially sighted are often as 
serious as those of the blind and partially deaf, particularly 
when sight or sound perception Is only unilaterally present* 
Such Individuals tend to point with the functioning organ and 
usually veer to that side. During rehabilitation blindfolding 
the sighted eye may be necessary, at least In the Initial 
phase of mobility training* Occluding one ear has also been of 
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value In correcting a tendency to veer. 

Many factors are Involved In postural compensation. and they 
are often difficult to measure. For Instance, the proper 
use of the Hoover long cane Involves a cross-patterning of 
body movement. Several of our multiply handicapped pupils 
have been taught cross-patterning and crawling before being 
Introduced to the cane. Such preliminary Instruction seems 
to facilitate the early phases of cane training. 

A complete orthopaedic and nexirologlcal evaluation, Including 
an examination of stereognosis , position sense, and tactile 
kinesis, can offer clues to the particular needs of each 
student. In meeting these needs, special techniques must be 
developed and applied, particularly when blindness Is com- 
pounded by motor loss. In these Instances, rehabilitation Is 
at best difficult, but meeting the challenge is often re- 
warding. 

A group of case reports describing some postural problems 
seen In the motor-handicapped blind follows. Each summary il- 
lustrates the nature of the problem and its treatment, fol- 
lowed by comments. 

A twenty-three year old blind female had a variety of ortho- 
paedic defects. She was the product of a normal pregnancy 
and delivery and had met her motor milestones at the average 
times. But, when she was twenty months old, she sustained a 
brain Injury which left her a spastic quadriplegic and totally 
blind. 

She had dealt with her blindness and motor problems reason- 
ably well, having completed high school at a nonspecial fa- 
cility. Numerous surgical procedures performed to Increase 
stability In her lower extremities and extensive attempts at 
physiatric rehabilitation proved only moderately successful. 

A tendency toward recurrent depressions added to her organic 
problems , 

Examination revealed a typical spastic gait with mild to 
moderate spasticity In the upper extremities. She had dif- 
ficulty with balance and walked with the aid of crutches, A 
progressive spinal curvature complicated her postural prob- 
lems. Hip flexion contractures were severe, but the feet 
were plantigrade. There was an Increase in lumbar lordosis 
as well as adduction and Internal rotation contractures of 
the right hip, A lack of supination of the right wrist was 
also noted. Neurological examination revealed good tactile 
localization, stereognosis, position sense, graphesthesla, 
weight perception, vibratory sense, and two point discrimina- 
tion. No gross loss of motor perception could be detected. 

Galu and ambulation training and rehabilitation exercises, 
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including stretching of the flexors of both hips, were ini- 
tiated under the supervision of a physical therapist. Ini- 
tially, it was necessary to drill the student in creeping, 
crawling, and cross-patterning. Subsequently, appropriate 
postural exercises were utilized which were performed in front 
of a 2»rge fan. Emphasis during her training was placed on 
balance and contracture stretching in the lower extremities. 
She progressed from two-crutch walking with one hand on a 
supporting rail. 

Close observation during training revealed that hip adduction 
and internal rotation deformities on the right were seriously 
impairing her gait, and a surgical operation was performed to 
amend this. She has continued to Improve since this surgery. 

Appropriate orthopaedic evaluation and attention can prove of 
value in the rehabilitation of the motor-handicapped blind 
student. In this case, a series of surgical procedures, com- 
bined with an intensive program of physical therapy, expe- 
dited the patient's motor rehabilitation. Good balance and 
coordination were major problems. Emphasis was originally 
placed on mat exercises. Later, a sequential program of 
balancing on all four limbs, creeping crawling, and, finally, 
standing balance exercises were followed. Kinesthetic input 
was enhanced by performing the exercises in front of a large 
fan. 

A thirteen year old congenitally, totally blind female had a 
moderate spinal curvature with Increased lumbar lordosis. She 
had e severe bowing of the knees, and anterior curvature of 
both thighs and legs. Her trunk was foreshortened, her fin- 
gers reaching approximately to the level of her knees. She 
had a history of multiple fractures of the lower extremities 
during early childhood, all of which healed without Incident. 
X-rays were taken which revealed the stigmata of osteogenesis 
Imperfecta tarda. The postural problem was essentially one of 
balance of the trunk and upper limbs over the lower extremi- 
ties . 

A standard program of postural exercises, mobility, and ori- 
entation training was initiated. Because of her bony deformi- 
ties this patient progressed more slowly than the average, 
but she was bright, alert, and well motivated, and eventually 
was able to travel as well as her fellows. 

Most of the deformities noted in this case were attempts to 
compensate for structural abnormalities in the back, hips, and 
lower extremities. No attempt was made to correct these de- 
formities surgically because the patient's segmental balance 
was in compensation and she was functionally stable. 

Because of the anterior bowing of her thighs and legs, her 
weight bearing line was forced posterior to her knees, and 
her back condition represented an effort to maintain the erect 
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position. It Is Important to note that In a rehabilitation 
program functional restoration should supersede cosmetic cor- 
rection. Efforts to obtain better appearance alone often 
result In poorer performance. 

A twelve year old totally blind female had spastic quadrl- 
plegla. She had undergone numerous orthopaedic procedures to 
gain stability about ths feet and ankles. She could barely 
stand, using a heavy cane In her left hand. Some left torso 
shift was present, and flexion contractures of the elbows, 
wrists, hips, and knees were noted. There was severe pes 
planus with ankle valgus. 

This patient had no concept of vertlcallty. She walked with 
a hesitant wide-based gait. Her balance was tenuous. Since 
she required a heavy stick for stability while walking, she 
could not use the long cane. 

Balance exercises were prescribed. Ambulation was started 
wxth the patient tethered to the Instructor with a light belt. 
A modified light cane which was short enough to provide sta- 
bility was provided. Gradually less support was required. No 
effort was made to correct her posture beyond what was neces- 
sary for effective ambulation. 

The "Jump position" and wide-based gait were maintained In 
this student as they contributed to stability. Balance exer- 
cises, combined with gradual weaning from support , enabled her 
to eventually discontinue the use of a heavy cane and to use a 
long one effectively. 

A nineteen year old congenitally .totally blind male had been 
diagnosed as a spastic paraplegic. His gait was characterized 
by spastic circumduction. His posture was compromised by ln- 
toeing and a wide-based stance. There was difficulty with 
balance, and an Increase In lumbar lordosis with a flexible 
torso shift was also noted. His tendency to veer to the right 
when tracking was corrected by placing a weight on the left 
upper extremity. Bilateral hip flexion contractures were 
present. The student could not stand on one foot alone, and 
walking on the heels and toes was impossible because of foot 
deformities. Neurological examination failed to reveal motor 
perceptual deficit. 

A 'anual muscle examination was performed and appropriate 
strengthening exercises, as well as balance drill and con- 
tracture stretching, were started. The student was given a 
regimen cf physical therapy and physical education. 

Frequently, the standard mobility program must be modified to 
accommodate a student's disability. An accurate manual muscle 
examination can reveal specific motor loss and aid greatly In 
structuring a rehabilitation program. Veering tendency can 
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often be corrected by weighting on an upper extremity. 

A seventeen year old totally blind male had neurofibromatosis 
and a secondary optic nerve tumor. He was overweight and 
had the obvious stigmata of his disease including multiple 
skin lesions and neurofibromata of the superficial nerves. He 
was very clumsy In his gait and posture, and walked with a 
heavy out-toed gait. A mild dorsal kyphos was present. Psycho- 
metric testing revealed that he was functioning intellectually 
at approximately the seventh grade level. 

Postural exercises were Initiated and as he had some diffi- 
culty with motor learning tasks, special tactile learning 
techniques were employed. These utilized Montessorl Instruc- 
tion and emphasized gross form recognition and manipulation. 

A program of trampoline drill was begun. Through these 
measures the patient Improved. His posture has become more 
acceptable and his gait less clumsy. 

Basic form recognition and manipulation provide excellent 
preparation for the performance of gross motor tasks. The 
Montessorl apparatus and techniques can help to develop such 
skills In the blind. The balance requirements of trampoline 
drill offer a kinesthetic experience which tends to exercise 
and refine motor perceptual abilities. 

A sixteen year old male had a history of congenital, total 
blindness. In addition, he had been given little opportunity 
to move independently or, in any way, to experience the world 
around him. Neurological examination revealed a congenital 
cerebral defect involving the occipital cortex and certain 
sensory centers producing a postural ataxia. The student 
engaged in frequent lateral head rocking with hyperkinetic 
motions in all extremities. He moved very rigidly and was 
constantly off balance. A mild mid- thoracic scoliosis was 
noted. The gait was rigid and wide-based, and marked pes 
planus was present. His head was held turned toward the left 
with the chin elevated, and there was gross muscle wasting In 
all extremities Including the small muscles of the hands. 

A full program of posture training, Including relaxing exer- 
cises and standard physical education drill, was initiated. 

A variety of sensory stimulating activities , Including the 
use of a full-sized mannequin for demonstration of body parts 
and position, were programmed. The student continues on this 
regimen and has shown progressive Improvement. 

The proper treatment of sensory deprivation is the provision 
of lavish stimulation. All manner of kinesthetic experience 
will be offered this student. As his balance and mobility 
skills Improve, more refined techniques will be used. These 
may Include barefooted ambulation on textured runners as a 
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supplement to standard mobility training. The use of a full- 
sized mannequin has proved of value in this case in helping 
the student structure an appropriate body image. 

The postural apparatus in the blind is severely compromised 
by motor disability. However, rehabilitation can still be ef- 
fective through the use of special techniques suitably tailored 
to the requirements of the individual student. 

Each of these cases illustrates certain of these needs. Many 
orthopaedic and neurological diseases can be complicated by 
blindness (e.g, gargoyllsm. Friedreich’s ataxia. Marfan's 
syndrome, etc.) and blindness can compound any motor problem. 
The therapy of malposture requires clarification of the basic 
cause(s) of divergency (biochemical, psychological .perceptual, 
etc.) with treatment aimed at functional correction. In this 
way. optimal rehabilitation can be accomplished. 




r ■ 

JU 



44 



Besults 



General Remarks 



Total population was 4 5 subjects, except for psychometric 
testing where total population was 4l subjects. 

Table 1 details the diagnostic/treatment matrix. 

There was no significant correlation between age, sex, or 
Intelligence quotient, and any of the Improvement or 
achievement scores. 

Chart 1 Illustrates Improvement In posture, evaluated on the 
postural physical therapy scale and correlated with final 
Improvement score. 

Chart 2 Illustrates Improvement In mobility, evaluated on 
the mobility improvement scale and correlated with final 
improvement score. 

Charts and 5 Illustrate the three psychometric tests j 
1) gross form recognition 2) manual transcription of vari- 
ous arcs of a circle; and 3) parallelity recognition) cor- 
related with final improvement score. 

Chart 6 illustrates degree of improvement in postural ther- 
apy, correlated with degree of improvement in mobility. 

Scoring Key for Data Charts 



Posture Therapy 



S - Same score before and after therapy. 

Numbers represent improvement in scores before and after ther- 
apy. 

Lx. Rating Scale ; 1-5 

Score; Before After 



Mobility 
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( improvement ) 



S - Same score before and after mobility training. 

Numbers represent improvement in scores before and after mo- 
bility training. 



Ex. Rating Scale; Poor , Fair , Good, Excellent, Superior 
Score ; Before After 

^"^2 Tlmprovement ) 
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Psychometric Tests 



1 - Raw scores on a scale 1-5 

2 - Numbers represent rating scale 

Raw Score Rating 
25-39 1 (low) 

40-54 2 

55-60 3 (high) 



Chart 1 - Improvement In Postural Therapy 
Correlated with Final Improvement Score 

Of 20 students with a final Improvement score of At 

1) Five students ( 25 %) did not Improve In postural therapy. 
However, It Is significant that of those five, four al- 
ready had achieved a high score In postural therapy 
(score of 4- or above). Only one student remained the 
same with a low score. 

2) Eight subjects (40#) Improved one third, but one half of 
these already had high scores In therapy (4- or above). 

3) Seven students (35/0 Improved significantly. 

Five students improved two thirds. 

One student Improved one. 

One student Improved one and one third. 



Data concerning students with a final Improvement score of B 
Is not statistically significant because the sample (eight) 
Is Inadequate. However, four Improved and four remained the 
same. Three of those not improving were already at a high 
graded level in posture therapy. 

Of 1? students with a final Improvement score of Ci 

1) Seven students remained the same In postural therapy. Of 
these, five were already at a high level (4- or above). 

2) Five students Improved one third. One of these was al- 
ready at a high level. 

3) Five students made significant Improvement. 

Four students Improved two thirds. 

One student Improved one. 

Of the total subjects (45) tested i 

1) Sixteen students remained the same. Of these, twelve 
(75#) already had high scores In postural therapy. 
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2) Fourteen students Improved one third. Five of these were 
already at a high level in postural therapy. 

3) Fifteen students (33-1/3#) made significant improvement. 

Nine improved two thirds. 

Three improved one. 

Three improved one and one third. 

Thus , all students either Improved or remained the same in 
postural therapy. Of those remaining the same. 75 # were al- 
ready at a high level. 

Chart 2 - Improvement in Mobility 

Correlated with Final Improvement Score 



Of 20 students with a final Improvement score of At 

1) Five (25*) remained uhe same. It is significant that 
of these four were at a poor level, 

2) Twelve (60#) Improved one. 

3) Three ( 15 %) Improved two. 

Eight students had a final Improvement score of B. Data here 
is too scant for statistical significance. 

Of 17 students with a final improvement score of Ci 

1) Eight students remained the same, but of these, six be- 
gan at a poor L.vel. 

2) Seven improved one. 

3) Two improved two. 

Of the total number (45) tested » 

1) Fifteen students (33-1/3#) remained the same. Eleven of 
these were at the poor level. 

2) Thirty students (66-2/3#) improved. 

Twenty-three improved one. 

Seven improved two. 

Thus, approximately 50# of those with original poor level mo- 
bility scores tended to remain the same. The remainder im- 
proved after treatment. 

Chart 3 (Psychometric testing of gross form recognition) and 
Chart 4 (Psychometric testing of manual transcription of arcs 
of a circle) illustrate no significant correlation of these 
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tests with final Improvement scores • nor was there any cor- 
relation • positive or negative , of these several psycho- 
metric examinations with any postural or mobility parameter 
of achievement score. 

Chart 5 - Psychometric test of Manual Parallel Dis- 
crimination, correlated with Final Improvement Score 
Of 18 students with a final improvement score of Ai 

1) Four had a rated score of one (low). 

2) Three had a rated score of two. 

3) Eleven had a rated score of three (high). 

Of eight students with a final improvement score of B, data 
is of minimal significance. 

Of 15 students with a final Improvement score of Ci 

1) Six students obtained a rated score of one (low). 

2) Three students had a rated score of two. 

3) Six students had a rated score of three (high). 

These results show a significant correlation between the 
ability to manually ascertain parallellty and the final Im- 
provement scores of the students. Thus, this psychometric 
examination may have predlcltlve significance. 

Chart 6 - Improvement In Postural Therapy 

Correlated with Improvement In Mobility 

Of 15 students remaining the same in mobility i 

1) Five remained the same In postural therapy. These were 
already at a high level In therapy. 

2) Five improved two thirds in therapy. 

3) Three improved two thirds in therapy. 

4) One Improved one In therapy. 

5) One improved one and one third in therapy. 

Of the 21 students obtaining an improvement score of one In 
mobility t 

1) Eight remained the same ,ln therapy. Six of these students 
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were already at a high level In therapy (4- or above). 

2) Seven students Improved one third In therapy. Of these, 
four were already at a high level. 

3) Four students Improved two thirds in therapy. 

4) Two students Improved one in therapy. 

5) Two students Improved one and one third in therapy. 

Of seven students obtaining an improvement score of two In 
mobility : 

1) Three students remained the same In therapy. All three 
were already at a high level In therapy. 

2) Three students rated an Improvement score of one third 
In therapy. Of these, one was already at a high level. 

3) One student Improved two thirds In therapy. 

Thus , 28 of 45 students tested demonstrated a positive cor- 
relation between Improvement In mobility and Improvement In 
postural therapy. 

Discussion and Implication of Results 



As noted, analysis of data falls to Indicate correlation 
between age, sex, or measured Intelligence quotient, and any 
variable, Including postural therapy Improvement, mobility 
Improvement or final Improvement score. We also note that 
the degree of orthopaedic or neurological deficit does not 
necessarily affect Improvement potential. The majority of 
students (29 of 45) showed Improvement in posture under 
treatment. Of those not Improving (16), 75 % had high 
postural therapy scores to begin with. Approximately two 
thirds of all students tested Improved In mobility, and ap- 
proximately 50 # of those with original poor level mobility 
scores Improved after treatment. Almost two thirds of all 
students tested showed a positive correlation between im- 
provement In postural therapy and Improvement In mobility. 

Additionally, although lack of correlation between psycho- 
metric tests 1 and 2 with postural therapy, mobility, or 
final Improvement scores was disappointing. It was encouraging 
to note the high positive correlation of psychometric test 3 
(manual parallellty discrimination) with the final Improvement 
score. This test may, Indeed, have a predictive and prog- 
nostic value in predetermining those students who might be 
expected to excell In a postural training-mobility program, 
such as described. 
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The implications of these results are simply stated. 

1) Postural training contributes to mobility skill. 

2) J?ven those students with a low intelligence quotient and 
severe orthopaedic and/or neurological deficits can be pro- 
grammed successfully through postural training with sub- 
sequent improvement in their ability to orient and travel. 

The parameters of posture can be utilized in the training of 
mobility skills in the blind. Improvement in these skills 
can be clinically evaluated through the methods described. 

Orthopaedic evaluation and postural therapy can play a 
positive role in the total rehabilitation of the blind, thus 
significantly contributing to vocational potential. 
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Diagnostic Treatment Matrix 

No. Inlt. Age Sex Ortho-Neuro-Flndlngs Therapy Mobility Psych. Improvement 

BA BA IQ I II III Score 
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Inlt. Age Sex Ortho-Neuro-Flndlngs Therapy Mobility Psych. Improvement 

BA BA IQ I II III Score 
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24. A.M. 24 M Poor gait and balance. Poor tandem 3 4- G G 125 

gait. Poor heel and toe walking. 

Pee planus. Slight veering to left. 



Inlt. Age Sex Ortho-Neuro-Findings Therapy Nobility Psych. Improvement 

BA BA IQ I II III Score 
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insured with left 



Inlt. in Sex Ortho-Neuro-Findings Therapy Mobility Psych. Improvement 

BA BA IQ I II III Score 
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Inlt. Age Sex Ortho-Neuro-Findings Therapy Mobility Psych. Improvement 

BA BA IQ I II III Score 
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fiumma-i-v 

Posture In the blind has been Investigated. Several of Its 
determinants have been utilized In the diagnosis and treat- 
ment of malposture. Improvement In postural ability has been 
found to correlate with Improvement In mobility skills. For 
those dealing with the vocational and rehabilitation problems 
of the blind (mobility Instructors, teachers of the blind, 
vocational and rehabilitation counselors, etc.) some knowledge 
of these matters Is essential. No blind rehabilitation program 
Is complete unless It considers the postural problems of Its 
clients. Many of these pioblems are peculiar to the state of 
blindness, particularly those present In the congenitally blind. 
Such things as overaotlve basic postural reflex mechanisms, 
lack of vertical sense, and poor body Image contribute to the 
state of malposture In the blind. Occasionally, a simple 
orthopaedic problem, easily corrected, can play a significant 
role In an Individual *s rehabilitation potential. It seems 
obvious that orthopaedic, physlatrlc and physical therapy 
skills are necessary In the total rehabilitation of the blind 
student. Treatment must Include a variety of therapeutic 
techniques, some newly described, tailored to meet the spe- 
cific postural needs of each subject. 

The practical significance of this study Is that the methods 
herein described can be applied to any blind student with a 
reasonable assurance that his posture will be Improved, his 
mobility skill Increased, and his rehabilitation thus en- 
hanced. It Is hoped that the theory elaborated, as well as 
the diagnostic, treatment and evaluative techniques described 
will add to the researoh armamentarium of other workers In 
this field. 
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STATE OF ILLINOIS 

DEPARTMENT OF CHILDREN AND FAMILY SERVICES 



exhibit 1 



CFS-201 

1/6U 



COMMUNITY SERVICES FOR THE VISUALLY HANDICAPPED 

FACE SHEET 



Naae 



Birth Date 



Birth Place 



Cross References (Allas) 



Date Referred 



Referred By 



ADDRESSES 



Date Street Rubber or R.F.D. end City 


County 


Telephone 


Teacher 



















































RDAU7ES AHD OTHER 1HTKRESQXD PERSONS 



mm 


Address 


Relationship 


Telephone 











































Other Agency Contacts 



OoMents 



information Obtained Ry: 
Other (Specify) 



Visit 



Telephone 



Date 



er|c 
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PERSONAL CHARACTERISTICS 



Living arrangement! 
z 
2 
3 





I'rfng alone 1 




Ij&uan z 




CaaretUn 1 






Uring with iamUy 2 




CathoMc 2 




MnngnBan 2 






Uring with ■Delated 3 




****** 3 




Hopo 3 






penorr 4 




Mt 4 




odw 4 




□ 


INotuated 5 




Ctafadan sdtate 




. . 5 




H 


[Mmlng Home ok 1st. 6 




OdMS * 




|M*«Zb 6 






7 




Notstaaad * 


P 




— 








*1 


□ 


Dtpaodegt 





Depae of btindncttt 

1 P] Total 

2 || Ugtt pamopti o n to 



Ap at mat of bUadneais 



3 Qj Com flops at am 



— fttah to ago 6 
J 7 -M 

Z5 • 22 

11 * 3-54 
55 -64 
« 5 « 



Grate i dm 4 
Grate 5 dm 8 

Hl^ttchooi-i 

High tcbool-oomplate 
College* 

College-c 



Oter phytfcal handicaps 

1 r - * 

2 

3 

4 

5 

6 1” 1 Other 



_]Oabapadk 
Us of bearing 
iMdMhHM 



Eye condition: 




82 




EXHIBIT 2 



CFS 202 
(Rev. 8-66) 



STATE OF ILLINOIS 

DEx > "TMFNT Ob CHILDREN AND FAMILY SERVICES 

ILLINOIS VISUALLY HANDICAPPED INSTITUTE 



APPLICATION FOR ADMISSION 



Name : 

Last First 

Addr ess : 

Number Street 



Middle 



Date 

Telephone 



City 

Date of Birth: 

Social Security No: 

Family Doctor: 

Address: 

Number 



County 
Sex 



State Zip Code 

Marital Status 



Street 



Telephone 



City 

Hospital Insurance: 
Medical 

Surgical 



Name of Company 



Name of Company 



State 



Policy No. 



Policy No._ 



I do hereby apply for admission to the Illinois Visually Handicapped Institute and 
agree to undergo a two-week evaluation which includes a medical examination. The 
Institute has permission to release information in my file for the purpose of developing 
a rehabilitation plan for me. 




Signed: 
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MOBILITY EVALUATION 



EXHIBIT 3 



STUDENT DATE INSTRUCTOR 

I Visual Acuity 



A. 


Rlsldual Vision 


Amount 


None 




B. 


Prognosis 


Good 


Poor 


Unknown 


c. 


Blindness Occured 


Birth 




Age 


D. 


Cause 








II. Use 


of sane 








A. 


Carries cane 


Identification 


Protection 


B. 


Students needs cane 


Hot At All 






C. 


Previous Mobility Instruction 


None 


Sane 






Where 










Bw Lon a 






D. 


Student Travels Independently 


Tes 


No 



B. Describe technique! sel f- taught , effective, etc.) 



B. Student's feelings about using cane 



III. Orientation 



A. Ability to turn on coonend 

Correct 



Incorrect 



1. 90 right turn 

2. 90 left turn 

3. About-face <180 ) 

4. Complete turn (360 •) 



B. 



Ability to nake conpus point turns (Return student to (forth each tiae) 

Correct Incorrect 



1. Turn to Bast 

2. Turn to Heat 

3. Turn to South 




ERjt 
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Exhibit 3 cont’d. 

C. Continual turns (Begin with student facias North and facer student 
In correct position u turn was kcomctj 

Incorrect Correct 



1 . Face Sooth 

2. Face lest 
3* Face Vast 

4. Face South 

5. Face Vast 
4. face forth 



D. Awareness of turns (walk pattern with student on arm, begin with 
backs to the wall and lnfom student ha is facing forth) 



Ask student following questions! 

1. How aanjr directions travele d 
■2. How aany turn s In what direction s 

3. Nhat direction facing on comletlon of pattern 

4. Able to reproduce pattern on board Yes fo * 




1 . 

2 . 

3 . 

4. 
Ca 



n 



8« many directions tmtliT 

How nenp turn s I n what direction s 

Whet direction facing on c eolation of pattern 
Able to reproduce pattern on board Yes 
nents 



No 



I 



I. H owo r y, ability to reverse, direction. Judge distance, and walk a 
straight line (repeat following directions as often as necessary 
bafore student begins)! 

Walk straight 10 feet, turn right and walk S fast, turn left and 
welk 5 feet, 

1. Aecurete In all area s 

2. Inaccurate In following areas (describe): 

a. Icnenberlng directions In proper orde r 

b. Judging distanc e 

c. Walking atraldit lin e 

d. In direction of tur n I n detree of tur n 

Reverse direction to return to starting point 

1. Accurate in all areas 




Cont 



Exhibit 3 cont # d 



2« Inaccurate (describe) : t 



Comments (possible reason for errors, etc.) 



IV Stairs 



A. 


Fearful stairs 


Yes 


Ho 


B. 


Uses cane on stalls 


Yes 


Ho 


c. 


Safe on stairs 


Yes 


Ho 


Galt and Posture 






A. 


Obvious nostural problems exist Yes 


Ho 




Describe: 






B. 


Student Hes a normal gait 


Yes 


Ho 




Describe: 







VI Recommendations; 
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EXHIBIT 4 



EXPLANATION OF RATING SCALE 



SUPERIOR- -Student can travel independently and safely anywhere, even 
using public transportation, remains oriented and needs no further 
instruction in the area of orientation and mobility. 

EXCELLENT — Student can travel independently and safely anywhere, even using 
public transportation, remains oriented, but may need some familiarization 
trips when required to travel in an unfamiliar area. 

GOOD — Student cant travel independently and safely in familiar areas, but 
may need more instruction in the use of public transportation and in travel 
in unfamiliar surroundings. He may occasionally become disoriented but 
should, in most cases, be able to reorient self. 

FAIR — Student does not yet travel independently. He will need much more 
formal instruction and practice in proper cane technique, concept formation, 
use of clues, and utilization of remaining senses. He probably has 
potential for reaching a "Good" rating. 

PQOR --Student does not travel independently. He has problems with one 
or more or a combination of several of the following: concept formation, 
use of clues, proper cane technique, use of remaining senses, judgment, 
comprehension, attention span, motivation, or physical limitations. 

The student will probably never become an independent traveler. 
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EXHIBIT 5 



ORTHOPAEDIC EVALUATION 



Imhi Am i 3 « > . D ata : 

DU pw li i Cw|«alti l T ata I P artia l, h o«r«Mlw Hear I ns 

Handedness : left Righ t L O fee t 

Problem (why at institute!) i 

Past history of orthopaedic problems : 



Sitting posture 
Stand lag posture 
leaberg 

Standing on each foot alone 

Heel and toe walking 

Tsndcn gelt 

Gelt/balance 

Back 

Pleat 

Tearing 

Joint range of notion 

Contractures or tension ticks 

finger to nose test 

Dysdladokoklnasla 

Spatial localisation 

Ab /adduct ion fingers 

Sterognosls 

Position sense 

Graphesthesla 

Weighing perception 

Sensation 

Ke flexes 

2 point dlscrinlnation 
Manual dexterity 
Vibratory sense 

Mlsc. 



Hand 


▲ 


F 


L 


E 


E 










1 










Both 











followup Motesi 
Mate 



Diagnosis: 
lecoanaadation i 
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EXHIBIT 6 



VERTICALCMETER 





8j 





Exhibit 7 



WEIGHTED WRISTLET 
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EXHIBIT 8 



PBTSICAL THERAPY 



Oat*. 



Diagnosis 



Bond dro p 

bad tilt 

Should or slun o 

typer ext realty rigidit y. 

Throe shif t 



Dorsal Kyphosi s 

Eeolloal a 

lordosi s 

Abdealnal protuberaacat__ 
Pelvic til t 




fleer body concepts:. 



Poor gait pattern t 

Wide haeed__ Hssltan t Propuls lve___ Wear ing Other, 

fleer orientation: _ 



Contractures— 1 laltat leu of notion: 



Nweuler veakneest 



Treatnent: 
Exsrelsee : 



Body concept training i 



Fasalve & atratchlng eeerclaa e, 
Active A resistive exercise s 
Balance exercise s 
Postural exercise s 
Relaxation snare iso s 
Seel lee la exercise s 



Galt training 
Creeling 

Treadmill 

glantboar d 

Balance baa^__ 
fullev 



Orient, with us 11 

Orient, with fen 

Hsnnesul n 

TVmne l 

Traneellne 

Appliance s 



Progress Betas: 
Date 
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EXHIBIT 9 



TACTILE DISCRIMINATION TESTS 
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EXHIBIT 10 



FORM CONCEPTS 
INSTRUCTION AND TALLY 



Score 

Pre-Post 



la Here Is a piece of plastic - can you tell 

me what shape It Is? 

What shape Is this one? 

What shape is this one? 

What shape is this one? 

lb Here is a piece of wood with a shape on it. 

Can you tell me what shape this is? 

What shape this is? 

What shape this is? 

What shape this is? 

lc Same as above - figure ground 

What shape is this? 

What shape is this? 

What shape is this? 

Id Same as above - sand paper Inside 

What shape is this? 

What shape is this? 

What shape is this? 

le Same as above - sandpaper outside 

What shape is this? 

What shape is this? 

What shape is this? 



Training! Present each form in all media - 

allowing student to examine tactually while E Identifies each 

verbally. 

2a Through e repeat of phase one - same sequences. 

3 Place all forms in front of student in mixed order. 

Now I want you to sort these out. 

Put all the Same Shapes together 
Make four piles 

Number correct ^ Q n 



O 
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Exhibit 11 



TALLY SHEET TEST OF PARALLEL ITT 

Poaitlon 
180° 

170 
160 
*50 
140 
130 
120 
110 
100 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 

S » Same (parallel) 

D » Different (non-parallel) 



It! 
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EXHIBIT 12 



PARALLELITY INSTRUCTIONS 



Here are two pieces of wood. Run your Index fingers along the top 
edges. You'll notice that they are parallel, that Is, they go In 
exactly the same direction all the way to the end. Now, the piece 
of wood on your right can be moved and I'm going to move It to 
different positions - then I'll ask you whether the two pieces are 
parallel or not. You may run your fingers along the pieces two 
times, back and forth, then tell me whether they're going in the 
same direction all the way to the end, that Is, whether they're 
parallel or not. 

Run four trials, alternating ascending and descending series, scoring 
S or D - same or different. 
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EXHIBIT 13 



TURNING 

’ INSTRUCTIONS AND TALLY 



Let student examine apparatus , then introduce all 8 positions from e 
sero point alternating right and left turns * 

Now I'll ask you to hold the pen and turn It (laft or right). 

Always bagin at sero point for each trial. Use following sequence. 

Number of Degree of S's Turn. 

1. Pull Turn left (all the way around) 0 - 360° 

_________ 2. Quarter way right (0-90°) 

________ 3. Half-way around right (0-180°) 

4. Three-Quarters of the way around left (0-270°) 

5. Three-Quarters of the way around right (0-270°) 

. 6. Full turn right (0-360°) 

7. Quarter way left (0-90°) 

8. Halfway around left (0-100°) 
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EXHIBIT 14 



MONTESSORI EQUIPMENT 
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EXHIBIT 15 



LIFE SIZE MANNEQUIN 
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EXHIBIT 16 



"WIND TUNNEL" 
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EXHXBXK 17 



ILLINOIS VISUALLY HANDICAPPED INSTITUTE 
POSTURAL EXERCISES 
SERIES I 



Dr. I. M. Siegel 



Exercise I. 

A. Correct standing position (abdominal muscles and posterior hip 
muscles tightened). 

B. Full inspiration. 

C. Raise arms forward over head, (elbows, wrists and fingers extended), 
very slowly. 

D. Stretch arm upward at top of arm movement. 

E. Return arms to starting position in the same arc of movement, same 
rhythm and resistance as in C. 

F. Exhale. 

Exercise II. 

Same as in I, except that arms are raised to the sides. The palms are 
turned up upon reaching shoulder level so that the palms face each other 
above the head at the top of the movement. 

Exercise III. 

Same as in I, except that the hands are placed behind the head. The 
elbows are then brought in to the center, and returned to the sides. 

Exercise IV. 

Lateral bending of trunk riaht and left . 

A. Correct standing position, hands may be placed on'.hips. 

B. Full inspiration. 

C. Bend the body to the side (all movement takes place at the waist). 

D. Return to upright position. 

E. Exhale. 

Repeat to opposite side. 



Exercise V. 

Forward bending of trunk . 

A. Correct standing position, hands may be placed on hips. 

B. Bend trunk at the hip joints, maintaining straight position of the 
back and head. 

C. Return to correct position. 

D. Exhale. 

Caution : Bend only ae far as correct position of the back can be held 
without pain or strain. 

Exercise VI. 

Balance Series . 

A. Correct standing position, hands may be placed on hips. 

B. Full inspiration. 
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C. Shift weight onto one foot, raise opposite leg with knee straight. 

At first one may only be able to raise the leg a few Inches without 
losing balance. As strength and co-ordination Improve, this will 
gradually Increase. 

D. Return leg to starting position. 

E. Exhale. 

This exercise Is repeated, bringing right and left legs forward; then 
right and left legs sideward; and finally right and left legs back- 
ward. Each time the same procedure Is followed as given In the 
example above. 



SERIES II 



Shoulder Motion - with arms at sides. 

Exercise I. 

Raise tips of shoulders toward ears, and then relax. 



Exercise II. 

Pull shoulders back (so shoulder blades come together In center of back), 
and then forward. Relax to starting position. 

Exercise III. 

Bring shoulders and forward (at same time) and then down and back. 

Repeat each exercise 5-10 times slowly. 



Additional Exercises 

1. Standing and sitting on floor, with knees straight, touch fingers to 
toes. 

2. Bend head forward so chin touches chest, and then tilt head backward. 

3. Turn head to the right and then to the left, keeping rest of body still. 
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FELT AND STOCKINETTE COLLAR 
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LIGHT SHOULDER SPLINT - FRONT 




EXHIBIT 20 



TRAMPOLINE AND HARNESS WITH "SPOTTERS" 
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RATING SCALE - PHYSICAL THERAPY 

I. 



Very poor posture with many postural defects. Very poor balance with in* 
ability to stand alone on one foot. Inadequate gait pattern. Walks alone with 
considerable effort. Considerable muscle weakness or limitation of range of motion 
in joints. Very poor body concept with limited knowledge of body parts and awareness 
of limb positions. Very poor orientation - unable to orient in strange surroundings. 

2 . 

Poor posture with several postural defects or marked tenseness. Poor balance 
with ability to stand on one foot only momentarily. Poor gait pattern with more than 
6ne major gait problem (i.e. out toeing, shuffling, marked veering, etc.). Muscle 
weakness of trunk muscles and at least one other body area. Some limitation of range 
of motion. Poor body concept with confusion concerning location and relationship of 
body parts. Poor orientation with unsureness of shapes and difficulty in strange sur- 
roundings. 



3. 

Fair posture with one or more postural defects and/or some tenseness. Fair 
balance with ability to stand on one foot for a short time (5-10 seconds). Fair gait pattern 
with only one major gait problem. Some muscle weakness, primarily in the trunk muscles. 
Some limitation of range of motion, primarily in the heel cords, hamstrings or pectorals. 
Fair body concept with confusion with more Complicated joint motions and some relation- 
ships of body parts. Fair orientotion with some initial difficulty orienting but ability to 
orient after several attempts. 



4. 

Acceptable posture with only minor postural defects or ticks. Adecpate 
balance. Able to stand on one foot at least ten to fifteen seconds. Acceptable gait 
pattern with only minor defects (i.e. some veering or slight outtoeing, ets.). Normal 
muscle strength and normal range of motion. .Vdequate body concept with adequate 
orientation and only minor difficulty in strange surroundings. 



5. 



Good posture with no noticeable postural defects or ticks. Good balance 
with ability to stand on one foot without difficulty and good gait pattern with no gait 
defects. Normal muscle strength determined by manual testing and foil range of motion 
of all joints. Good body concept with awareness of joint motions and body position aid 
knowledge of body relationships. Good orientation with ability to execute turns and 
determine shapes and dimensions in strange eirroundings. 
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EXHIBIT 27 





Hi 



EXHIBIT 28 




EXHIBIT 29 




